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u 



f 



■jJoU.1 jJp iit»jl f-s^jl ,j<* l4^' ^y J^ l 5tt"*^ CjI»-L~« ftL±u-L 
of ii-3-j ^ji/l LuS^ ^j-ol. 5»-L~. kUJ JIjp- J=r ^Ij 4 4»U-I «~i, iibU 

jjSiu _ IfL* 2L>-LJ.I ivl^j l^ 'L*~JaM "-^JaJl »j— » («-*) — i*~«LiJl Axi^l sJL» 

Oliil liiJJiS} pryLi-. ^*&>-i Jp *UL*JI (.\f»t «f I t Ljjbt Jp l^ jtS"N» 
i-i* Sjj-lJIj i-*-JaJl 4jU1^1 i-»jjJ (IUJI j> ^JsJ» U* Jl iJiUJl ijJUJl 

ft.t ojij oltf Jp ^JUill j, a^jC L.. -L-UJI isJi ills) 4-JbJl Jafc-M 
Jl ilUiT MJ-l p^x { U, jdl jUJii jJU; ^ (^sjlii-i jji oJl*-j *»yJ\ 

Ljju. ^. jU* ^^ 

is^l J C^it -L5Jj . S^JI U*jf Jp \fjj«° Jsfli Ji*=J ^1 aaJI ^Uj ^P 

ui^li ^ ^jljui ut m\ / n. ^14.1 r uu o^u- l.jup jjsfi 

Oyi-I viUi i^j . ^U- f-^i^S' t^Uwdl 4-i}^- jp ^.uSL.'yi a*«U- 
u-iffci ^LSJIj t^>-l iv^» J C-x-jf LJ &- S&JI oJ^ 5-i!^" 1 iSf^ cjtjjl 
cJUtfji L. jf ^^1 oj5" jf > . \W\ I V. ^LU fUJl j £>^ll IJL* 
i^Jlj L^sjiJl l-JI^-I |g«J ^^ N ajJI «JUb ^p v-V«r ^Irf -^ ^1 

**+• tS>!^' , » ^£ J-J^ ^-^J ■ J*tfoi Ji^f J*^ AXJli" -^ ^<t 

4il mjcI,* Omj i^.>^.... > -I t ( _ r uJS^A ^.-iT ipj*Jf ^j*^" « The Arid Zones 
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\y 



. v^l Olyss UJli j* dUi ^waj c 3iU-l vij AiU-l Syjp^-Jl 

jiU-i ^ ^ i*j, ^ h-\, j» iajlJ oMii. _ ^i ujis ^ ^ 

p*W ' iSjM «g>^dl >UU ^ l^lC j\J)i LilT ii^l ^ ytf Uljapfj 

J 4*0-1 JJL-jJi fUitf J jp ^ J ^ ^,, j^, ^^ ^^ 

ol^Jl J^U ^ yuLi ^ atJ-l ^1 fldA ^g, Uj . UaU 

Oli c ^1 3^bU ^Ul J Jlj^L _i^; CJB5 , ^ULl cjp, j 
«r*l j^\ J>M± Jp ^ ^^ ^u ^ ^ jj ^, ^ ^^ 
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\r 



J mUj c~*-l 4i OjSl jf Li^ ^J, . ^\ 3 j^ ^j)Jl <Ui J* lJ OjTI 

j* Syl^Jl Je$b '**) jU=*f fW t ^ J^ i^l b^. J ^i JL- 

(ji*Li t-iU^II -up Jp / jjS"* 
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\o 



. JH±\ uujW : 4,14-1 AJij tflM ^$1 

• ■ ■ 
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w 



j ^SU.2. *jf j>l . «IJ-I iUI oU- jL* J JL-L-S/I J.lyJl ^ £Ldl jc^ 
Ujj SU-I ^JL-f, i/dl, Ol^J-1, oUI, jJo-Jl ol^Ui l^ jj^ ^| 5^1 

olfLyNl J, jjiwJl -^ MJI iLjJl J olil SjJii ^- t LS^i! VjP ^^ 

•^ 4ii* >ji oNa^ £U,i ^ jUmSii ju ji ^ l. gu .ui ^ pg- u, 

SilsT of a* J-J-l ^J a^)j . ^Vl ^ jp ^yi ^l_ dJJ Jlp- 
01 Jf i 4iJl ^fe ^^ Lii^i. o^J U olp olfJ-l dlb- J 0l£jl 
ditfl «**U ULJI olj^l Jp jua* 01 JJi N iiijJl i^Ldl o^UJl| 
<j o-j^b ^js»^l l*L^I J&J iSj&\ tl^wJI J Ojs-^iJI ULuf ^1 .iJUbT 
J**, U IpU oU*>M d* l t dU- ^1 oWU^I 01 > . J^l u-T 
W J* • ^M* 0j& U Ul* jl^JI oU»* 01 If t Up at-* Jj UjIjlu} 
pJp J vi^Ul l^b4 ^1 oUUl J^j Lib ^j jl iL> sai o^[v 

J»>^ j y^ji oi^vi of ^yi ^ 4, . ir, £» ^i jtuu ^u^j 

. ioUJl ol^Ul J JjOtfli [ ri ^ v , oL«- -jP j^- Nl ^ L, ^jLJLl >il 
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\A 



: OUfl uujw : ai^-1 Oj ai\±-l ,^$1 

SJjJoJI oNjUM -jP aJ^II j ojj^ iii jjl v^LAl oULJl J ,_/».a-.ll IJiA 
J liJUJiS} a^LAI oliUl ^l— I Jf- AiL-U iikJil J^jy* -AjJU^ J i^Jiil #c-j 
y> L-L.I ciLL-Lt Olf Uj . ajJ*, JiS/l J\ j^S\ l^LJI Jl a»LU jUJil f >-J5; 

It A-*£j (JJ^i-Jl Ji-ydl jl ^ *pjl Jp viJJij l j-^LjJI tiiii -j^ -la-tj jvaiC- 

,/*** jCpl Jj*l» t *_ibbU Jp .la...u J-l-VS' jlj^i-lj Jb^jj jS* jUa^i/l ^ \ii..-i 
i iJaJI jkLJU tJL>- ( i^ V ) 1/-JUU Y°i (jjL-Jkl Jail SaJ- uj-jUJl 
jj^-l If ttU-l UkuiJ LU.b Ijl>- ( i^jj o ) j/uJUL. \YY i^jLJtl Jail Iwi, 

<\,A ) 1/uJUL. Yo- (5y«Jl Jail Ja*- £. liii. 2Li^Nl tj^wJJ J-jJ- 1 ^ l 
tJy-Jl Jail Jaji £4 Li-S* ^U-l <ui UliLJl JUaJ ijljl-Nl JtJ-lj i ( i^^j 
C iiJi -y ^pjl Jp 4 jCjJ JjjJ-l al* j£lj . ( a-^j ^V ) 1/uJUL* fc». 

AsUiJI i^Jill Jp o/ty 5,1^-1 ^^p J*Uo" V^ -kr-rJ* J ^ W**- 

^Lap^ j OljocJlj SjU£ J^. JsJ*>- oJaj> I ij L-U Oj£j JJ 1,-1 Nj t Jja^AJ 
Ja^ d\ Jli t i-LsflU li* jj . *-i^il ij>J .^l j\c=->J I .j"^' ^M' 
J ^U-l JUaJJ t^J-l iUs^Nl -JJ^- ( <*y. \°ft ) I/-JLL. i» ^jL-JLI Jail 
oLUp iji apIjJI qS N *> JUAll Jli t a*w»IJI aJNj aJ IJiaj i Li>l Jlc* 
. a»UU| oliliaJI JbJbJ ^ JL>^<J L. \j^" j;J\ Jl 05»1 Aar-U-li t <^il 

t^l yUaij i apIjJI jJJaS} c jytjJaJl oUUj c i-^-Jyyi^-l ^LLjJIj 
If * Jail a*^J L. V'Sfl ja c AabS} AJX.J >il -LyL, j A-LaiJl Ji^ V-l^ 
jvJ JUili . ur JaJl IpJMj >JI A^Jj J^ JpUjj J, |# ^» Sjl^-I A^jOJ J 
J^ L.JJ* AibLI jJabil j JaiL-JI ijy4 >JI Jl ^ , \^• ^ J Pcnck ^ 
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\l 



«-*p ill^j . JaiL-Jl £. >JI IfJ tijL-i ^Jl jTL.Nl J SiLLI ^l-Jll jj-b- 
^Jl ^LS OlT t 4iU-l jWUl oik* 1 J *!>fr-H) l^f Ja»L-Jlj 5jl^Ll U^j 

^M flp J Koppcn ^jT JjU- .Lii i ^Jail oLJLa»-l *li ^ ^1 Jpj 

Y.. (^jL-ill jjail Ja£ iuJl J*\>- \**-jf\) Uj)y jjail JsyL* Ijj £ j^o ^1 
- f°° >* ^"W i^ji-J! -k«.ydl OjSo Ujhp ^lUij ( i^ Y)*\ ) |^*JUL. 
1/uJUL. YY» cSjl — =lt jjall !&■ *-=j jU-I IJLft j£j : ( ^i°o. _ °^ ) f «M. 
L.I . ( <J°VY ) f°Yo <j;>lJI j^J-l iu-jdl oli jUdl J ( A^rji \Yjl ) 

Sjail J ULdl ^p .j-r— ^-^1 J-tl^ JvaiJ JjJU^T ^ujll aOA S^Uil fLiJ/l 

lj\js- Ja*-p JUp ( i^»jj Ao^ ) 1, 7 . .Jl. i«. ti|jL-sll jjail Jst^ L ^i ( aJ^JI ) 

. ( iJ°VV ) f°Yo cf^- ij\j>~ Ja-yi. JLp ( i^jj 

oLJi y 1 v 6 ' h)^- "^j^i c*** ^^ J !/t j* 5 ^ JjM 1 Jvaiii jU»>l» i iWji- 

^IJL" J a> Jit jLLdl .iJJL- J >Jl ^> ^p jJJLI j. jiiy L. ol J^^ 
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jl-\jAI j, Jf j ^ i, jlk.1 ^ l,Jp Jai^ UJ ^jUs jkld apIj^I iJ^I 
J:--- Jc- i (j-^Jill ,J^>l$i . M^ 1 ct/*wiA) Jx-^ll ^-^Jl J^'lyfcj SJb^Jl 
>il fUij Jk J ( a^j, Y V ) lyuJL. Vo. ^jUdl >il J^-j jAj <. Jlii.1 
>il Oli iikll j L.I ( J°YV ) f°\o ^^Jl 5,1^1 Ja^i. ^i J^Ji\ 
£• ^*sj Jt^Ul IJl* Oli 5,1^-1 i>-jjJ (j;>uJl Ja-^jdl ^wLj *i*d ^Ij tSj^iJl 
jc^-ii Koppen ^jT fli jlSJj . ( i^j \^ ) 1/u-lL. oT« (^jL-dl ^lall Ja^ 
dihi UaJy. ( AjUl oliUaJl Jfr Jjifl 4*-«J; j JL*iAl ) Jo*. ^L. 
tijI^wJl jp-lAlj (BS) .j-u-^l £-L*i . >ilj ojl^-l ^ JSO 4±*A\ ^UJ-I 
>- L*Li*.j Mieiss' i-JlWl 4_*l£Jl jUa^l j-*; (h) J»/-\j l^ Jf ^ ji (BW) 
vJ>b ^AS^ i ( J> OMjt ) f ° \A jP Ojl^JJ (J^Jl Ja-jdl Jjjj ^ vtUij 
l^jl-JI Ja^jAl OjJ^, J^>. 3j b L*L^j 4_JllNl "Kalt" iJ&J jUi^-l Uaj (k ) 
J\ f ° ^A y» j^-tJl ti/il Sjl^-I Ja-jo. Oj^y ( *_j °*Uji ) f *MA jp Jit Sjl^JJ 
jL^_>-1 j_*j (n) v-ijJ-L oj-« -AS l^li LL^LJl ^UwjJI L.t . ^L tl^jij -i»i *;! 
. 5y.LlJlj v-jL^JI 5^T Jp iJNjJ dJUij vLJs UL~j ijUNl "ncbclig" i*l& 

gjy JaJi^ j»— j j (Sj>-\ L«w<l LtJb*:— J JLisi De Martonne j Lang l»l 

oL^ll j* JT J iiU-l jkUll JbJt^d ^^Nl *Jla c-.aii-.lj . l>£>)\ s ; 

^j-i ^ lU J-^ 11 'Lang" -o f li (jOll J-Jl ^j, . Uj^-lj Si^H 5 Ji>ai 
t*;^; — II _k~<ydl i*-«w2j aJp J-^^-j « Rain Factor Index ^lail L»ljrw» ft -— >Vj 

.... ( ^ } l I p mm \ i jl^UU. \ J, 



Tc° ( **»*" ^ > C 



. M^d.1 OU...01. v>^_H i-', A l JUj-l ■« ^^ C - 1 ■ '- 11 ! > r -llH- w».— " -UV.I *..>' «, ,.. . 1, , _l,.il ( \ ) 
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* « 

j « Ynma L.^ I »Jdi ,yi . *»W jW^« V^ ( ** ) 0" J 54 J) ***-*" ^ 
S.AJL J Jhoj V -ul ce~ J ( Vj° ) <il '^ 3 ^- ] *-^* ^ J-^ "^ ^' fi^*-^ 

j Oj^lj iJL/'Vl «J^wJI j £*«* uj* Jt. ^lU-Sll JyL. ^J £j*y N ^1 
. U^il «_j^- »— '^ J Walvis Bay ^ L^\j ilAJiSj ^a.* 

^YA fU J ( £V ) SJjU. J* ULiU *^-bo ( jjJjl* i^j ) J.-^ -Uj 
u^j^a-^Ij L^jI ^JaJLtj Ojl^-I OOLj aj f»VS»i-| ji3L«j^iJ j>- 1 J^l*.» ,J* J-*a?»J 

i~S Sa^fA be (p) Ja d-»- ( ) ! ■ - wiU.4-1 L.U* 

lijj . i^yll oUv^Jli ^>uJl 1,1^.1 .k-p Jii (T) £ yuJilb <jy-J\ >il 
Jl ^JWj' tlr*-*" J ( Vnma Ly ) SJUL J Jjuil J-^j SJjIaII «jla cJLl* 
J OUi" CtfOlJl U1T Oli U»j t ( \Jl ) JJ ( Lima l^ ) SJUb jj ( Y,l ) 
iJlbLl J*Ur ( JjjjU t^i ) ojl- j_£.iJI i-ipJl tjjI^aJl JlkJl ijJb- 
iSj 0)Jj AcljjJl jl>- c5' ' **U-I ^rr^' U*!' ( cy.fi ) ■>•*>■ -lij IJ* . ( ° ) 
\M\ fU Jj . ( [ V] Jl <^!> J y^ J*^ ) < *' ) l - iu ^ 1 >^ 

oUr-jjJIj ^ r ) j^f^Jl <-**- ' !»/>>- J*->j^j ( p in mm _ ol/uJLlilj \ J» ) 

(\),J.tt J. - p f 12 p 

-I t£» . 



\. i , r \. i - f I 10 ( t 10 



I.4.'-' 1 w*»' •..'.- U.,.'. ,•„ ( (- ).!.'' " .>>• !• .•,.*■.'• J/. 1 Ji-.l k .•. i i !• i i.A' ( 
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YY 



e-y*~* 



J IX-.ilb Valley Ojll ^\ )} d fr£}\ ,\ J> ^ a }\ jp ^Ull ^ J .j,. fJ 
j ( Delvcr ^ ) j.. **f jl ^ j : ( o ) ^ Jij ^ { ^ g^gg- 
Oljjs-J N U^li f ^ ■ ( \A ) Jl ^ g&ll w J^j ( Colorado I^IT 

. oUj-l JUdl J 0U1»-Ij 
U^l d~>- uidJ -ji^U ( «V> tf-> ) M ^ ) ^l" o^JT^ 

v>u ^ ^ji jp .jjij c j,ii s-yLi oU ^ i/is} yxs >ji u^ jiUf. 

Syj ijl g^ £/ ; t ^J| J <J^| ^ j^- 5Jlp j^ y^j, ^ 
•U^I ydl O&Ull JT Of & Jh&\j 5,1^1 oU*^ r i^u-v v, U5r 

JU4-I j*u. jiiii j^ jp. u,ii l. uu . Lji- yjui jU^ni our y 

fU J 4,U-**, f U eiraJl dJlii u<H f l* J Ly SJdJ *_^- ^JJ| ? -jj^tcjj 
1^ Jl. to Jl J^_ jWi ^ jjj U ^<\ f u j ^^i ai t u J£ jl a>i ( ^. 
^ ) !r*s^ TA. ^ /Si yr. Ja.^ .Aj» y\.o f U, j U , { - ^\ } ^ j 

jl t 5,MI ^|$|t, 5JL4-I ^l> ^ ^.l4-| ^ J] ^ *., ^f oVjU , 
■ U— «* « L 4-l ^$1 JUa! J J>li.'-| ^j jjj^ Jj 
i^ULrottJI ^ ^Li^ J*. ^Jfaji ^ U^ Meyer flS ^^YA fU jj 
^idl ^ J ^iJJ i^d jf H ik.. /Jl 01 ^li . s^ijJ-l /Jl oNU^ 
>^!j 5 M! fly Jl J^l o^' 1 L. lil ^-w r ^ ^ ^ t sainniiion IX-rci. 
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rr 



j^-i j£s cs-jJij *!^i cr" ^ 3 J ^ > sJI jU ^ r 1 -^ 1 ^ ■ jU ^ 
^ fr m jUJ i^ ^f > J^-i o^j - ( ' )S ■ AJU, ^ *^ u-* j 

p vl^>- JL : 5kUU> u\M-\ 4*^ ^U* ^ Meyer ^S _ tf-dl 5)** Jjl^r 
SD » 

J*.* ( ** ) u* **^ J** ^^ ^^ 0>- L.I ( A^ ) aJjU> *~i 0j& SiU-l 

jja, . «i£i~u| J»* >■ ^ iitr lj^j vi^ Jf- > Jijl- yi J^jJi of 

^p iiU-l <>i»UlJ 5Jj jtSl Ua/ N<\^ fU j t Thornth-waite C-^dyS JjU- 

E 

UJ5U ULi. *bUil »JU» **~i >*Jj . oU»jJl< >Ji jlAi. E j c5>uJt 

f jja-- J* >v" *t-J 3 OjSJ L,JL * ^ **^ iS 1 ** 1 J- ,aJ J 5 J a * L -J' jU»^U ijUiJl 

: J ^1 ^ ^^ y*JV^ u^ " ^ ~4— 

Jp l^ Jj^J-l c^ ^1 OlJ^I ^^^ L.I . _L- = M 12 X 10 
^ JlV\ *i«Jl ^Sf ^ oNjOv. ^^ ^^ j ^ai^Ij 5jl>\j >JJ 



y/l i».,i ^u J ■/ ».. - "I i.,k. J- 'a! 'U" J «» 11 > J-« * ->-"• i"— ' L " ( N » 
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Yi 



^1 ( ) \\o J 



p| -Miaiw.-iLi,— 
t.io J0 



ol^jJJL Sjj^JJ (jSrjJtJI Ja-jsll Ji/C T j oL^Jl* ^JLU Jii p «^->- 

JLi jkLdl ajjJ- Meyer 1^1 J-^ ^1 a^' ••** ^-iij* ^ '■Mj • '^srir*^' 

. ( \1 ) * ( n ) Jl^ll t> l*ajt ( it ) i ( A1 ) ^j iibLlj SiULl 

Cijiyti (Jjj>- Jbft-ji ^L^ytll fc(y>wxll *-»li LiL» <-*^«J OJlf (^11 <u]aJkl Jlj 

JLjJt4 j* Capot - Rey ^ OjjIT j£c jtfj . j^Jl a^S ^j^Js h^- aU^jl *h£- 

oYw ^UL-jw ^L-^ ( I ) Rainfull Erfcciency jUx«?AJ SJUiJI JuJdl oliL 
j^l jtS^ ( e ) >*JI / ( p ) >Uj i ( E ) tfj^Jl /Jt ( p ) ti[^Jl >ll 



p p 

100 + 12-JL 



(if— 



aJjUII aU £>lj jit C)1 jJaH oL*5* Ifi tjSjL-5 ^1 oUx»M j Ail Jorj -A*J 

^ Jay . iLijJi jT SjU-i JJi ^i\ j jil^i i^ .ha,. j ^i oULlAi J o^ 
xu- a* aJ^VI tl^olJ JUjJI jO-I il jui LU, i >JI ^^ ^Li l^ ^ 
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To 



jUaj, . «m-i jtm j j-lai ^;i on j*^ ** "A' /sir" ^di, >Ji on 

J| ij« ^sJl Aj.\ "<gS ij\ Potantial Evapo-Transplration j&2 SftUll oi* J* 

*U*JI Li* jUijV vK* *yk) **■& *^M LV-^" c/J c>* ^ ^^ 
^ - cJ^cJI LU y^ _ Jkj>JI *i* ol^ ^1 J*j . olijSlI JT J JUI 
uiUJ-l it-ji ^^SJ iL^JI «JU :UJ ^ Jlii M Li* Oli i SiLfl jtldl J Jy7 

Jk J i% c^ **jW «Lll ^ J A 1 ^ °^ u* oL ^ 1 ^^ ^ ,J ^ "^ 

jJaJl ^^o >„.... T ^1 CJX&XJI jL»t Oji dUJj . *~** <e-\* i~*)Je 

cJUUl J.U. jLtf, of Jbrj Oij LU . ,^-iit ai*^ ^UsiSfl jt UlfrNl 

»Jb- Jl* ^JJl J.U1I if c ( (• ) j* _ ^sJlj >JI u« J^T ^ ^*A 

. ( Y. ) J? XilJLl jl£ Li^UI jl»Ul 

>-ki» SjLsLI oLsrjij ^/^Jl jJjjJi i*»L»- d-tLiLi L^ cA*M*cu~j> aJ^UjC 



o>J 



Lm 



Tm-32 



9.5 



: jS/l j^JI Jp j^ / /Jb jilili j£. i J • t. ,j, Jjl Sjl^JJ 



•J °yu» 


^J «\. 


o» °T. 


■J °r. 


J> °i. 


ijl^Jl 0C^< J»~j=11 


•jl. 


■J"' 


.jl. 


. jV . 


v u 


i^f^Jl aiUI *— i" 



tyjJ' oIUa OflUjjS VJj j-»y jisli jju j- jtUdi fl Ufiku j^; i^ai u* »\Ji, 
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Y1 



j£~~ijJl lUjf- j* W°Y A* J Peveril Meigs ^X i_jjJL.Nl IJla |»U»_s«.ly 
* AiU- <ui : Jl **-!• iiU-l jtLdl l^Jp {jx> jlUAi 5j_u^ ^j . ( ^ j£i ) 
jK Ji J| viJUbi l^li -JLbU SJbJUiJl J->UM CJ^ Jlij ) t-JLLU S-WJij *»lsrj 
JbuU JyL- yby i*~j * jU*"f V- Oji Ob* l-j-i jt* Ji\ JiSll J* L> 



X ^yll v-Jl 


M^a j£* jLSJlj 47-L-Al 


£^1 Jig 4,-Ljll 


^U-l jbU.1 ^y 


iYjfcA 


Y\,A.YjlY. 


AjY'Yj* • • 
Ajt^Aj»«< 
YjYitj— 


!j_>- 


\.ij«. 


tAjAoY,V1. 


\hjAUj". 


£j-*» 



Jl J-^ -r 1 !* a^ 1 u^ '***-> cy "/■ " J!r ^ ^ c5>^ J*J 
*i»» j J»v ^ {&* ■** ff ^ ^r J!r ) e^ Ja^ ^ oY J!r- 

. i^ULl t/ - J 'U-^ Li Jus ^l jtbll 

l__jLjl *U£u_«I ,jwij1jlll ,iiU L_L0jj l l_JLbM 4jL» «W>»lJ AftAlA j«-«l jip 
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YV 




J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



XA 



jl OL-j'ill J>.a; pe j,\ji>\ ^ iju t oYsLll JLLr j ^,\Js t5< g a || 
(& J* Jjj of j£r ^-JJl oLJl of il t aJ .il^A, ^1 yhj i jl^J-i 
iikil j ,^^1 oUli . SLiJl ^Lii. iydl l^ 0^" Ji } p Jb J sl^lII 
JvaiJl >if ) Aic Uii. flbj U>xi. jl ^LUJLI "iLjyi 0^_ of L.I iiUU 

UUa* £-i j \p^. j^.^ U. Ulp 4j| |f i_*U4-l J*>m c^JJl ^t « Xeiophylic 
oLJJ JiU j^JLl iJLp jji^jj . JjUI -^ ijjlp j,)l\ ^ oUL. l^ji^ ^p. 

*iy*^> \+J>jA J&\ «_jliw*Jl A^a^J> *-lj Jjl eJlih J £■ ^ jl 4,^4-1 J>wfl U j£r 

lJJj . ^ < \1Y t mi ^U jy l> >!' a^^J, ol>~ £pf SjlIj "^. ^y Ja 

&J cJaiL-j my r iP jj . \<\rt t wn ^u os Ik* jtf^i oi^-. 

i_3UU aUi.1 L---J ia-ydl ^^Jl Js-L. ^ v-^Jb ^-iLw. .t*. O^jJl jL^if 
. jj^l jjJbLl cl>\}> olrtJl ^ Jp U^lj oLLU jjt ^ ^ t l^l^ JJ 
Vij iiU-l jtLdl J*j>\y> J ic-LiJl oVjJuJJI ojl* Ji. of ^J»ljJI Jl 4ijj 
i jlkiill OUT J 5^1 oLJjJJl v .J io^H ol^UiJl -y ^ 4iU-l 

Jl Wi !>• •^M 1 u^ ^ Jb • VMi ou-j^i J o^jui j yui 

: JUI ^1 Jr- 4*14-1 ^b^ 1 i ^ L - 
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Y^ 



^. £&\j i»-Uil 



<-v,ll 



^v -II JL.VL UUlI 



AAj\» 
YjVAj" 1 
Y,.U;A.. 

o/\oY,"« 



YVjtoi,... 

rTjiYN,— 
tVV" 



\|Y« »j » • • 

YjYY.j... 

Y>Y»<j«' 



iiuiii* 



Y>i\y«« 
YjiV^"* 

^AJ l0 «J•• , 



zsclerophyll Brushland 
Tliom Forest 5-Sj-^ v^Ip 

c 

Short Grass S^^ai ._jLi»pl 
Desert Grass Savanra 

a 

DcscrL Grass. Desart Shrab 

*_iUJ-l SJbXi jl»li» 
Desert A 



lr*\ 
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r. 



^l/AJ i^Ul ^r-^l ■cl-w>.' 1 cp"-^ 1 /.-AiJl ^ Jaii 7. \ -u-jj Jit ,J\ *~*}l\ 
r -i J& i>w.^Ll oULJlI J 5,^1 ol»**L-Sll ^ pj,)\ Jp- ^ij . iiL-Ll 

1,-i J^u. N jdl jUil jjy 26L-U jtbll jj, y-iUJl cJi^J JJUJLT 
-JUa-x* l)c Manonnc ^U>«i~.li . i-»-jULl jL>Jl Jl ^J' ijy ~aJl 
jl <y»Ui vLUJj i J^I-vJl l^JI ^jl.^1 Oli jkbU o>~aJ "F.nolorei.sm" 
i^j /i"^ll jULll jp L-i Ja_-j jL-L. L,- jj Richtholcn L^ji^lJ i^U 
O^jL. ^-j ^ U»l J^j ^l- ^ J& v-^ 1 A-^ 1 W>* t^j-r ur 1 !? 
olj ,j,-l ^1 Jl ,^,Jl l^^ J-a, M jJl jkbll ji ( \ jvi, ijaj^- ) 
i _ r jlj j* "/. YT Jlj>- ( Ji-iJ ) ^jJ**" t Arcic Regions JaUJI i£ A ^\ iJtj^aJl 

^Jyy^aJl ob aj^JI ^Ijs-Nl JjJb- jl U' . i-JLij <L>-L« ,j~^>l Jf- VpJ} J-^yJl 
"jjj ^-J?! -j^l Uj Ji i VM^ V s - LA I JjjJ-l w *Af- hjj^aj ,jia J>-ldJl 

J»>i U*LJI ^1 oLil JJI* JJ>i Jj> -y^ iiU-l v* J^'j "^ J^ 1 
c y^l jbjj *>^ ^JA |f J^ill| 8 Ul 01^ 1:.:^.J L. lij viJUij i UL- jl^Nl 
oLJU ( ^g^j^l )| Lj Ji»lJl jJuy^aJl jl L*-l Ja-^j jl^l J^f^ J l4*W^ «-*|^aijj 

V' o* r^ 1 ch) V ^' Jl a J*> V 1 oll-jVi j ^-y ^ji 

* p * 

jl^Ml «Jl* Ji* Oli t oUa-^l Jl sjlfil «L« Js^j V (j-i^ 1 J°j^ r^ *»-* • 
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r\ 



o.Aa Jt» J^t-J I* SjIpj . aU^j ^^<aJl iliSoiJ oULwu LLitU l^lj 5^li>j 
ij/JI ^ JT J JjaiLJl jlk^ll oL-i' ^01 *JLp 3jH £~>- ja&^&-\ 

SJbJLiJI jUdl J ^jVl Jbu- j* IaJUj iJiJbJi ^jdlj ijt/Jb 4*^1 ^ULliJl 
a* ( ■**"!> j 5 -* J!^"" ) f lai ' y "^ J ,jlSj : J*-^ Jl JW Jii l^j i <J\M-\ 

pjjjyjl Sj/Jl ^fljaj Lpi> A*U-I jtUll Jt^ljA JL* Ajjls, /TNl jtLAl J ^Ja-Jl 

TuLf J (^1 jkJU AJUill i*-2)l u >Li=tf-l *s^j cjLUpNI Oji JL-^>- iiULl 2LJI 

P » 

>l£ t ^ j ^ j^Jl Jpj c JUj ( Valnes ) >JI Jp jUa^ll «—* 

. ^p^-Nl j^»l;l jj frl^wdl J 4Jj—i-« jl t 4jL»P JL-JS' oL/ J»j^-j J^-^l 

CJj-& JSj Ul^l Ja-xj J Alice Springs fijy u ~i\ iilai* J Objill a-i* Jiy 
jyll 4*yJ cJfc" L-JUP jiw^J Ji^j liiS^iJ o|;jij i£JU> i-"^ ^JL^ ^^ 
dfj ) ^J&JI SjAli UJl^l lijj . JNI 4> ^ If Jpt IfdOo^. J jliJlll V- 
olj^ll iJU Jbi JU t a»U-I J^l^l jjoJL** -y Irl J^ ( pj~Jl£Jl olios' 

^L-ll *^jJI jf- UJjJI OUUI ^iy f Jp Jl jjJLiJl J J^5JI lift grji t£X* 
. «-3j/«» jjP Jljl> ^1 IJL* i Pedocals i-jKdl \ij&\ ^fy 
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rt 



jUdi Jijm, i^.y-i oiy^jij jfitii «->jd jyi&ji aj u jj jiiJ 

^ ^ S*** L. JL* 01 j yiL. aJUI iiJLLl cJl> -J&-J . iiULl i-ij iiU-l 

*** c^v i^ 1 ^ c 1 ^ J 1 * J oi-ii j-~ iKj^ j^i^-Vf «*-y ^w- pUJi j^t -^ 

5 — &■}#) W 1 *-»*^p (JUUl IJl* J^-l ja Oj&Sy \jS LpI*,! ijl^-H S-^jj 
jUk*Vt i»ji- J ol^cdJ ^^jlJlI jJiUl ^ Ski; aiU *1L». Jl If c SJiaf 

^ iiU-l ^j/AJ (j/Jl Olk^l £ ; U j£l, t ^»UJ-l jJ: Jp jjjjli r -i 

*ijjysi> ^ Jj s — >«i ( ^Jp ) ijeiKi i-^1 oli c — J « *LisUl i _ r *-i oi JJ 

. iibj-t aiJI j tljlftij" -^ ^jJL*i li JLJI ^^iU 

: JbLH oLJ 

J^JI ^ g*dl ( ^i ) ^lijlj SJiSUl 5,1^-1, v&y&j jUx^l ^-i jc« 

U-Up jja*y uiLLLl ^wKy c ol,l»Jl ^JS jj jUJI jp Sjl™ aJLJUJI jlk-Sll 
. SJlil oUJ*JlI -^ ^Sll ^L Jp iUl ^1 J^ i.ii-11 ^jill ^^^j 
0&" 0)j i f LJI ^11 JaiwJl oli jUJ.1 £. iiU-l jUil ^jy j»\jj L. UUj 

,Jvai)t ^jiuL^dl Ja**dJl vl»li jtLlI ^iwo jJp jUa^ill ^^inu JU<aiJ J-*^l ■_/• 
*_Ji ^^ i^lJl v>^ (C-^' ^' J J»-ydtl J>^i\ *-L.j j^UJl ^-Ull ^- jJCJ 
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rr 



C LJI ,JkJ ^isii *LSJI J^i J Lji^L- 5^i jS>- Ujup i^U ^ jjj'b- 

■ ^y ^ u> JW-^l Ols- dUaj Si^j JUaJI ^ 3jT Central Asia 
4*-jj I,- jjwj JL^JI L^tj ^^j 4 eiULl J^.UI Ji c y I *JL* J^- L.JUPJ 
Jl o^jb jkb> ^ J LjJ| ^jyJl J} UUil ^^Jl ^ ULUV diJi, ^1 

Jl Dzungarian Desgrt l^Uj 4^, J| JaJLWl .kjil ^ j^|| ^J„J\ ^| 
J W- i3r^ ^-V 11 (^iA 1 -WJI ^^b L.JL*, . J.&L 5^ ^ ^lJ| 

•^ jU _ 1<J v> ^ J^i _ ^1 j o^o -jv*. J* t 5j UJI J^b J sj^juJi 
^3 a* ^ pjj^ll Jy lib- ^ JJUA ^ ^j, ^^1 ^1 JaijJI 
i v^Ll c L,Jl 5jj3 /I- c^i a^-y l^li i L-lJ jyi j ^U^JI W . L-T 

jp o*Jt a& } , r UI fl ^j ^ oD^I jp jlkLl juJI ^ aJpj . ^^L^JI 

OLi jj JULI -^ JT J ^ UJ-I jij^Li ^ U.I ^ jy ^Lbl-I |^ 
J^» -^ o-Nl U.JI c yi Jpy ^ ^Jlj ^i\ j Paini „ ^gij Tien Shan 
cM-l J JS*i» JJ-I ^U-l ^J vy 4-l j L.I . L,Uj ^ik> Up LJ lS JUAl 
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X ^ 



SLJ-l'yfy ^LbLl Ai^ ^-J* . >l J*£ tfill /& *l^U>I -k^l o» '**& 

iLifiJl Oji4-l t-Vj^JI iui>yji> V/-»^ oUi^ii iJiSJ il-o^i Ul^l jj.L«i 
■_« .u«**Lii 5i]ai« -V^-jI vl~*s- «;L*ll (J 3 "'- 5 *— 'W* ^bj* « *IaJ~^ ****" <^J* «■ S-Aft—M 

ji. y-T ^JL. Y,o<\ ) ^ J^ OjJL* yi Jl l^L— J J-^j *iU-l ^ty\ 
\Ls> .ilk* 0j& ^i 4 c....Cu| Ji ip-jfUoJl oj^aJl 01 Lu^ul lijj . ( ^» 

Intcrmontane Basins *JLsLl l/jIj^I Jj • rV' »jj^ o* 1 *^^ jUau^S/l J^a-> 
l^y ^dl jUI JJ* S^UiJ S^fJ cJlbU Ci^i iJ**A\ ol^jJl <-;/ vi^f J 

o ) I^JUU WV ,jp ^>JI >il -k-j=<. \j ^ ji\, lilisr jkUl jtfi 
>il ja Yuma SJlL Jp Jii-J N .!->• JjNI pl^lT ^j>- J f^l J ( *^i 
•^ /Si Utah Jp Jai-i U OB' Oij fUll j ( ^y. X)T ) ir**LL., AA (jj* 
^\ Salt Lake City iU <^Jj-" ^i-A* J i£f~l\ jMl *-**" £V '■^-a 9 " ' ^ 
J/i^JLL. t«1 jl-Ai* j^\ jJ*- J> ( L-A» It'll ) )r* WW t-Jj-*!* Jp £& 
•jP ^AtV c^ J Mormons Oyj^l apIa- jt» |l l-l* j^Jj t ( 3-^jj \1 ) 
oi* j, ^Jl «L- Jp p-^^ ^bj 1 V 31 tSj^ 1 j!^ c^jV ^l 5 JJj^ 
^1 -^ ^^tj iiULl ,y»lj>-^ ija^lj A^LtJl aJLLI J^-^UI g~5) . j^ 
dJti tfj bLI \j x& ojUpIj 4^1 >il IJiAj c ^(^-Nl <o* Jp Jai^ Ur /Ti 
juo Cordillera J^JULj^SCAJ JL^- 5JUL. \A . k r ^-\ s~-^^ *^' J^f^^ 
^>. 7u,yJr\ \£>jAj U^-b ^til J UaiJil tl^wJl J OlbtJU ^^Jl ^---Jl 
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ro 



> viiH Jp >ujb ;&> ^ tfUaj ju^j sojui 5^1 c yi V>A ^^ 

• bSs - lf ^ Ul 5j -^ ^' J 1 ^ Jj- i$U*Jl 0^ ^l s£j| .j^ 
i^\ *^ *\j^j WJI ,1^1, .u^, 4^, j^ _ -^ ^ ^ 

U^ ^1 jUUI ill; ^ . £^11 J^i ^ ^ t y^, J ^j, 

^ fy* \+% z^.% \&s i^ ^ i a* jllsj . ^i j\jji ^ 

i&< 0^7 Jl ^j j^T jUrf Jp J^l^ j^ j^ jjj^ yj, ^j, 

. ££ll Jai^aJI j* 
unkd jjtUJ a^J ^£11 J^jJl oliUaJ ^ ^ J olJUiJ lis Oij 

Jl Jj»^j J^-sLl c^ll Jai^Jl JUaj ol 4-1*, t . gUiSfl J *;i, dll, ^Ul ^y 
<_i-^J J u-iUl a^U. v-j ^ l^j . Altfdl ^ ^£11 .U^ji ^ L-jip 
t ti^Ll *£JI Uw* J <^ VUtfl Ji! ££ll J.ijJl Jl^ OjICp c jUiJl S^JI 

j.- JU*. J—J! J^i J oa J v ^ui. gu^ipi^u U,j& jg\ o^l (f 
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VI 



OljUJl ^-ib Jp ^1 ,J^^J\ yjjjj JuJl J^ J ill i ^jUI lusil J^ 

I e c c 

bL.Vi.lj LlzjJl J^ai J iUw> 4jjLopI J-> iajai. j^j ( Li^il Jlc^ ) 4-i^Nl 
. JU-iJl iJusJl J-^i J tijjjNl Ai^il JaJwa.ll Silail 

Jl ^1 JaA^JI olSUaJ -^ _ Ji-Jl ^-1 olil» J ^ ^Jl ^l L.I 
^■L,!! ttjjt, JI/tf-M i>*-iy . AijUJl »4j^I ^ jljlJbll ( _ r aii»jJ > l JaA^ill iijai* 
l-JUJ-I ^j> jU^j Jp JLpL-J 1,-li 1 JgiUl ^j,P J,\hi J SjU-l tf>wJl 
olij ^j\Ja^\ iJJi ^ t J^ai ^il ^\ oJL* ^j . UjJI ^jjyJl ^ 

la* ^c^y . JJJl *bil IvTL. c l^l jj^. L. UUj ft ULl j L^jj Ji" L^j UJ* 

' «J>A- JsUt ^ Jl -Ui ^JAJ ^-VSWLI J^ ffr J» Jbjdl iJLJ J,y>- jwoiJ 
JaAJaJl Oli jkLdl jjaJ, . SjLJ-l 2^-p J £w,iyi J^sll Jl ^j, ^jjl Jj\ 
1 JaiUdl U*J v-L. > jtL. 4*ULI i»«kJl ^(j JajUl *l^l oli /uiJ^l 
^-Sjl, owai U>*j i^jill S^Jl jja- Jp ^ijsfl o^l jtLdl dAt 0j&, 
5/JUJl v_^i. J^aiJl A^Uailj *s#£ J JLi^o cffJJt ^Jall ^i c ^UaiNl ^ J^j 

. jJ^\\i^-\i L^fl US} v'^ 1 

tiUaJl ^^s^jy . 57,Ull «jSj,II Jai-iJl oUUaJj (jijUwaJl *yr) rj&i 0l Wji-^ 
Jl^jJ i-^ diJi Jp ili/ill -^^-1 j* ij-uAl 5,UJI 4^ -^> J^ J ^-»L4-I 
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tfjUJl ^U, ^yi ^l t l^| -jy j^iaJi ij^j 4jL 5ikAl oJl* u>\j± ^ 
■^ S> ^ tfiJJ, U.J\ e |^| j j^ ^jji ^u., ^, ^ t j^^ 

401 4ii wa jail ^i j^ . W i j^,| j ^ ^ ^ ^ 
i$u^ E > ^y i ^i jr ^ ^ ^ ^ jj ^ ^ ai 

> i^u ^yi ^i oir uar u^ ^i tr u& . ^i u* ^ l. ^ 

Raiputona U^l, v> <iLL| j^, jj ^ ^ ^ ^ ^ 
. V 1 oUJl JU- >il Jb iiku j ^S 4iUL| ^u 

c u^m ^p^ji ^tujj uyiii > ^yi dUi f ^ lu ^ ^ 

*Vj ■ Wf V> vj^- j*- 4JAS} ^ J^U X^\^\ Guano ^ Jj3r 
C? jWI Ir Ji *~U oliUaJ U^l ^ ju* j^ ^ j^ jj^lj, ^1 
■** jU-Al o.Lj J ft ^U. >J ^^ < ( ^| j ^ Y ) I^JJL <^ 

LU, pW^I -^ y fcjUl V0»-JI .Ul l^, ^ UjJI ^^j v ^ yj, 
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vJLM-l Sy»U& vi^JbL v-siPI l-A^H cf ■-■■:'- <r "j^l o};Ui V* £^J 
>-L- Ja ( iUl j l^j, i ) J^JUL- YY1 Jl jUai/l oLT £lirj Sabj j 

j£ kJ\J\ Cj\j\J\ <1JJJJ- JLJ»)-\ u-^Ji Jl) Ly S^Ul *\A\j 4J»fjJl e ui ^ 
Ja>- »U^I ua ***&Jl J*- -i*iu ^J-^- 01 Jp Op-i -li CJtf Oij <-^** 

^ L--** 0j-& 01 l >^ j r ->r!' t-JU-" »L*c U.*jL>-jj r jsA\ j-**J\ <*>y0 ojjUJl 
u-<yi ty **->-l cV» yl VI t^l objidl ^ ^ jO, l ^AJ^\ 
cAJt&y^ ,y iUI c yi of > * s*J\ J^b/ V.VJ1 oUlI £j; ,J\j 

. «JL^5* oJjjJ-l ^isMl ^Jklb 7-y^lJ JWjj V i*jb jlP U-ljJ jji»J yJlj 

UJj Lu]j7 iJbu*M 4^Uil *»£ jw»l*^l -sl-JU^i jtUl ii^l <_>y»Vt rwyj 

J>-jj-Jl <1^>- AJ^iJl ijjj-l «Jl» -up IA JsjJk A^-jj L 5i< 3 *l J^» -Uajl* yjyk 
Jj>- frljAI S^ji t^ijj |f . jjjl cS-Sjjjj S-***^J W&Ij (Ji-JI LjjjjiJl^J 4#U-I 
c yi 5L5J Jlj t J>-Ul Jai- \ij\ r ftl^LI Plij^l J} ji^lpSll ->U>f jtL. 

c JojU* fJjAI t^» (jjj>~ p\£j)) ^w»}j Cij^- »^y (Ji ^ t^ t4»— Jj» JajlAI 

Oij-. je^j^l ija-iijj (^^ ,jJ1 UUil jL^bli TW'J' V*^»l «-r^ «-r > > b r" <J S - **^ 

C$,1,3- ^Uji iibbj t ( UjiJ YO" ) \j> V1Y s^-^ J* 1 5 j!Ai ^j^ j ^^ji 
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r«\ 



uy j>&\ jAJ\ ^ U-^j jf\ o£ ^ gL^ij LU ^i g^ 

5J^> Uj 4~* i- uip ^i faj yi ,ui jxy . ,ai, ^gi Sj ^ oU ^ 

^ ^ ^JJA' £^' 4& ^J • ^b^l o-li Jp ^Hui\ JLLLl 5y.Uk, 

Sr»-Jl 0* ^ Jl Jj»^ f jtr^-b ^LjJl ^ ^>JI ^ ^_ 

■ u-fLJI olf <jyLJ-l gi^ll VJ ^ ^jt UT 5JLUI 

• c^ — 2J» {Ui^ <*»" U A 3J^UI ^L^JI ^UKd-if ^ 

bJli, . WJ- l*aii ^ ^1 *J L. jl* Lr ^i\^ Jj i. ju, i^l .-j,,,,!! 
^ ) ^ ^^ ^j o-iy <> >L- -jf f |J oU-JI ojla ^ L. 
A • t&J W a* -WJI J^ /id l«****-j c V-U & ( Coriolis 

aI^w j-l, ^ v> ui ^j, yai ^ VJ ^ o-Ni a^i oL _ji ^ 
Vljll i,yJl J 4-U oi^- J s^*. ^ u.^ o> a^- ^1 o^ ^*\> 
x$>^\ jp ujui c yi «- ^ ( 5ijl , jU ^ ^ .^ ^ } ^ u , 

SOiXiJl SjLJ-l f yS L. \*t^ . jk&\ .fc^J ^j Ju 0j £ l, j^ -^y, 
-jUdl y>Ub" ^ Vl L^Li&l i^i iJU 0/j >/, 8ULI olp j^a J*Ldl J 
J^-l ^WJ 0^ ^=- JW J JU-I j* IT y»-UI ^ijll 4.JSJA 2LU-I 
Ji J^l >LI JUaJ ^ . l^i ^ | ^ ^^ ^ ^ ,1^,1 J L. j^sSj 

'. ji^i Jk* st,* < ua o„. ) \p wr ^ur,i Jp ui&f »i^^ ^, J^ui 

f_liJ,Ml U^UI olil 5,1^ J JLgl-sll ^Juw,, L.JL* JaJLdl aJLp i^ 

J^LJI Ji>. ^p a,Ul jLJl 5L. a*sJ Ujup ijyi |f t jkuUI fl^U ^jl^-l 
^ J Ounyaiiiiil J^tj* Jj Jm . ^>JI J jjb ^1 ^fj 3jsrj ^ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



i^yNl SjUJl ^> JU* j Jbr-jj t^JLH ^jill ^-UjNi jc* jJJ i Jp ,-^-i ils-l 
jJL^L^ ^ i-j-yilVj iliJiSj Port Eticnnc j±~j\ Oj^j -y <-?>y^-\ Jl 
^ JJU; l)I 2LU-LJI oljjjJI Jil jSoCj . Li^l cj^p <-rJ>^ j Mossamcdes 
. JL>«kJI SUll SS> J l^-^J ^llbj SjjLH oUU A^I^JI oljUl U*a 
obi Jp ijUl JJ^,U jU J* J4 JlsLl Ja- Jp jjy J^L. -y v_^JU 
jLJl I JLa (^ijy ( EL Nino j~Jl ) fl J»yo JU-iJl ^ ol » jb jLi 4*Jai=* 

r«\fc -Ly»- Ji \*\ro fip j l5jI i*JJi y» *j^>*-Ji oi,iji j .-/jUjNi iJi* 

jya j Jj&I Chicama blSLiJ t^jlj Jp jUWlll ^ ( i*^ WjO ) \juJL> 

Jp^I L.l5Lii csjIj ^ iJ^ oUUuiJl dill t UlSLiJ SoL Jp oUUviJl o;i 
"ixi ( a-^ji oo ) b-JUU MTW JW4 jJLS ^Jail -^ Ju^T aJp chi^ (^JJI 
t^M Ol^i c~*Ja^j ( i^. Y\jO ) 'b*JL. o^Y Jl J-*J ^l ioUJl i~£Jt ^ 
0~>jP -tf ^Jdl *-»j^aJl «JL* 01 Nl i Sj^wsJI Jt~-t>M-tj ojlaJb J^iJ-l tJbwuj 

LtJUp 4il UaiI Ja>-^ij IJl* . j^-Jl iw—^i -j^ Jijl Jj-^< tUaPl J byl U OK* 
J\f?-I Oj^ LJj^I t^P ^tyar j i_--^Li frb^-^> Jy i&bU ^Li^ll (ijl— • ^yK*! 
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t\ 



-C £ll JaijJI jl*L. ^jy V, J*UJl g}\ ^Ul-, M ]f . SiU-l jtLdi aUa.jj 
• U -^J ^' l-i* c ^i S^UI aJL^I »UJJ ^tyi «Ul aS> Vj jtfiJil, 
U s > ta Jl Vr-^jJ-l Ai«jNl J"^ ota i^I J*|jp J^|yJ| oJiA ^Li; ot LS i^ y 
cfcfll v-i; 1 ^! fUrtt •■** ,>» . iJL^I ^l^ty ijUJl J^Jl ^uj^ 
<¥!? v^ 1 Wj*^ 1 o*!^ 1 Jl ^ J\\-*2^\ V^l OlyjJl c^kil 

aJ^si W>-M ijjj olf>: villi ju, cjlli l^j 2^&|l o«£U l^jb^l 
V^l.1 } aJ-^J» ^|/a) v-Jl* >il Jfe >L. J fyc, UI^J, j>\yj 
*i\r j yu-til 15^.1 S,U J V 1 ' !*Apjj&' =UL-J— c-^jl L.JLW . s,jb&l 
iU» i>Ul ^ l> jtTt ^L-SjI vjU^ Jl UUjt c-U- ^l^Jl ^1 
t^ ) t LijS^J LjJ-l^l jv&u- jO j SiU-l jtULl vi»Jb~i, . liLtor ^Sll 
Oy-jsUJI ^ Jl ^jJ^l <%>- ^ UyiJir J sLiJl i^JjJb^fl ( o>i 

*J,#U *\a .UJ, . U>- jtU LjJa->S jl iuu> ^^jUi; l^>-b" jlUJI J «iU-l 
jp JilJI ,Ju*** iijySil *JU}i\) C-*JI oLUpj iij^Jl oB^Ll yi «LoVl 
^M~* Jl ^ j^i\ J»j\ J l„U tfa^j jWUl ^ J v^SlI S^SJI 
W""". vT 11 J » iL -= 11 V^i -lv>. £*jNl j jwdl 01 vi-»-j . ^-iiJlj ^J| 

^Ijill Ui Jjj 0L-J"iU ItipLt- Sjujlp V L^V ^-/Jl ^I^VI jLL. v^sJI 
oi. Jl-JNl ^-Ul jUULI oJL* Jli . OI^J-I JU _,! J*}l\ &) l^Lr ,^^1 
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fcY 



jjIaLdl J u i~«U oLJLp -^ *; fji L: jLjNI Oli -US' U* -^ -bujj . *^Lj 

. SiU-l iiJl tllL" ^jJaJ J l£*.A>*i— j 0\ 
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5-yCj^lj <JUM £bll ^j| 
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to 



HUM jfelil J fU\ gj^f 
cAftfc*f w S^l iUis} oU|, >il -^ JS; a^ULl oUUl o-iTl ad 

a^j cJUJ-i, < tr(S jyi, t i^ju . jiuii j 314.1 jtui ^w- & 3^1, 

dU JljU viiJi c-. *f "*1 . ygt, >iD 5SVjJll jUVl ^ ol^lb ^LU-l 

. i_i*i\5^1 IJLn. 

J->' J» ^ « VisJVl ^U\ .i^Jj, ^j, ^ ^ ^^ 
BWh ^1 ^ Jrfjjj t ( j.^ j f , u ^ u-fr l^ ^1 ^1^, 

J^J • i>% Jt^l ujJU-I J*, c S^UI Koppcn -^jT oUj-Ji ^ 
V jll BSh Sj W ^Ih ^ J^j ^ ^j^j, ^ flJU ^ 



■y- 
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i*l 



N ^11 ^J-l <_jjp\ Jn AjaiUl VVI J^jl J^*. Jjjj, < ^jj.1 (> U -^ 

*-*-^» V' ^1 j*^ 1 .yji 51 t^lA 1 i^A >•*' If <■ t\y* ■*>- <> s^b -J^l 
5fcS~ ^p— iJI Jj^i 3-Cj *-^ii*^i 4-j-JI Ij^JIj ^-J Lf- jiJI L.I ( Jjtiw 

. i»U-l 3jU-l jUJ.1 J JU-I y» |f ^h^I^ oLjL; ^oi'Uai.r oJUh J oU^I 
ilii oUa--jdl «i* OjSj L. LJUi t SjbiM olksM JiuJ ( SLUll A^ulsaJl ) 


. *- >»^«^- --■ ft] 

To «jlJLL.L. ^A , \ , \ flp J \Se Jai- ^I.Yuma SJUL ^ Uul Lfc/^i j^ 
\\ ) 1/uJUL. YA« jl^i* Ijip Jai- N*\.o |4p Jj ( ( i^ ^ ) l^uJUU 

Jp ( is«.jj v,r ) I/-JUL. v\. _. jjus jk*\ i~£ oJajL- If ( *-*# 

"Ajt i5j-< c^>"' **■*• (J Ifs^p JaJL-j i \«j olji-JI l5JL>-^ J Tamanrassel 
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iV 



L^i-Jl ^jall \~>& 


1 


<Ul 


( i^j, yw 


) WA* 


YoY 


Alice Springs 


yi/u-i ) yf-j^ ^ji 


( » Oj'A ) 


» 


UV 


Charlotte Waters ( Ul^J ) jjijj OjJjLii 


( » ij" ) 


» 


\-Y 


Jacobabad 




( » \>1- ) 


» 


U 


Aden 


|bjlp 


( » w ) 


» 


r. 


Cairo 


S^Ull 


( » y ) 


» 


t\ 


Tamanrasset 


(Uv^ J 1 ^ *]/»«-") vi--^l»Ij 


(»Y,1 ) 


» 


■n 


Chardaia 


( iyijj-i ci^-^i ) yiy 1 


(»v,y ) 


» 


^Ar 


Karibib 


( LSj^il <~-^ <- r ^* !! " JS'"^ ■ 


(»t)r ) 


» 


At 


Yuma 


( ^J ) ^ 



y> OjuI JiC Vj hay JL»I Xjwju jp p,Lp jjSo j| ^jS^C jUaJ^I J^L- Jljaj JV 
jji ijadll Ol^Jall J»jk>- OL.JL* Oil I JLaJ . JL-I huau, jlj ^jdl U* 

Jl Li^l ^p J Dakar jlfb 3-Uj ^ WiY* f>U j J^\ (^JUI ^Jall JUu Js* 
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iA 



C'apoi ijjjj . ijiiW iJ Jl> cLj'I I,- 4*14-1 JIjJjJI J «L. Olj/t- Jp i*kli iJjf U*jI 
Oli ij*^ L^-^aT ^l 4-i^i/l n)^w*JI ^ JyJl .JlhaJI J iijai. Oaj-jJ V ajI Rey 
Ol Oji ^y- C— . SJd Cjii 1,-1 jl . Ol^i- jJLfi Ija J}U jiall ^ Oli 

* " ■ t 

■jiAll Jjl^aJI >-ij JLij . SjjJaiU J SjIp jpy OUWl 4-i/" J* •***& ufrM 
Ol^JI ,-*>- liji»!- S^AI (_ij lil^-l i-i^i Jfl ejpi^aJI (J jL^-jl oUi^t 0j4»A! 
5*iJ^I jUAl J Jail J^L. J iisikJl SjIjjJI 01 Jp Jo* U*j t }l<ll ^ li*t 
( i^jj t ) JjtJL. \«Y Jl jUiAl lts» Js* t/llj M^^l »]p**Jl ^ 
. j9^iLJI aJL^p AJail j ilij^JU S^Ijjj *jj/i* 0j>J d)l Ijj Jr^* ,j«J (J^** Ja—ji*J 

i^Jl A^»cJl oULp Jp jybJl iLli jO^J l^li t j>*~Jl *A*s- \ r ^fu 01 JJ ,_/^l 
. SJbJLiJI >ii oU^ Nl aJI^I^ A*J\, oUIjJI 0l<- ^ N ^j . oUUl 

.JUh j> Aj *yS li Ayl,»waJl jULAl j ^jjjS" SjLull ol»- J J\ oJL* Ji« ji^J 
jL^I i>^ 51^.1 Oj^-j OliJI C-Ji N*\YY c^ Ja ) ViW' Jj^l? -W^ 1 
frlj.-vwaJI *jjjI j Ju-^JI Jj-«JI ii>jJb- Jl t5^jj ^T ' ( Tamanrasset j JaJU- 
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i^ 



»=V ^ <J1 && ( ^ W ) lr*^ *r _. jjii- jij^Ni ^ <«r W«i 

5; ^ JI jWl j* f_jJl LU c^>. ^»j . U -Ul^i ^ ujJaJl J C-JaP JU fl^ll 
Mj t SylpwJl jl»bll J 3^1 V 11 ^U-* Jl ur^Ji If iJ^U SLLI 4^5" 
cjai- JiJj . yi i^JI ol-LJl y" istfj* l-X* t .3j V 11 3j A> UtfJ -Up u-iri 

ff* Jai- oIpL. OVJ J ( i^j, ^Y ) I^JLL. it 5jJi U i (^ yi ) 
j^ o* ftf *** J j^I j. ( i^ ^o ) t^*JLL. YV. Aozou J ^1 jS^ll 

Jr. v-^Ja^ |f . SjjjVI <j ittlfc oULjaui ^U- J} &] U W£ ^ y„ 
o ) |,t^L, yYV V- 11 >*• ***^ tf^ V ii->- c >* *l^* J Doorbaji 

( ^ V ) l^a. YYl J}^ Ji tf> uJt >ll J^j*. y j^ ydi ^^ 

****^ J ( **•*» r ) J^ii. iv c m<» f iP ^ jfc j gip ^j,^ j* 

. mo fip jr 

Ul^i Ja-y J Charlotte Waters jyjj c^ljLu SJlU . 2iUL| jbbJJ iWiyi 
o _. j^t SuMl f L,S*J L-ji U^js- ^Jb ija^ t iuJI J Ly„ Yo J v^JI 

\y ji ^ j i^i* jUi j«,^ s^taj, ^j-Ji j ul . ( s^, tJ Y ) i^gju 

I^JLi Yjo _, j^i SjiUl r L&! L.^ utu^ jJJJb LU. JLuJl ^ Ja.5i Uji 
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o « 



our Jp jt^i j*** Li>i J^ *W > *y!^-^i jJ*lii «J g^b' 

>>»-Sll oUub> out U>JI jL-iJl i)l ^1 tJS^ J Air y.^ Tibesti j^-j" 
y£ Ja-j S^ j/t^ Tassili des Ajjar, Ennedir ^ iij/J.1 ^r»U Ahaggar 
i ) ju4L> \.Y ijJ^- J JljJ L. SkiUI JJLI oLT l)T 1\ c JU4-I ^ 

y t ) ol^JJL. \. Jl^- VI cA^ itti ^ i-i> ^ W^ Jb J^ 1 

. wt jv j ^ji^wJi c ijj-i jr j u^ ^-i jus wji 

iJUJI >J1 oNju^j imjsj\ 5,1^1 oWjJ J* Ui» a**u l^j *-~*«i jU*& 
OjS^j OU^JI jtx. Jp ^--sJi -^Us cjp- <-**& J* ■ 3a - JJ >** J* 

jb* *i^j yiy-tfi j^ai > gua^i ^ ji- i£> ^-^sJi ^i 

i#-* Jp Oj&j W^ll ^l^wJl J> High ci rni s ^1 ^| j| jl^Jl 
a,cil J^ ^1 >y ^jS-J Ji, . ( (Oi cJNl is- ) I,*. ^AT<^ Jp ^ 

t,^ ,J^^ ^j . 4jl^ fUji Jl u>> 8)!^ ^"^ & J\ ^ cT*^ 1 
JjyJI ^ •/ «l. jyi vUL-^il, SJi»ai ol^l ^> u^- J Sanora| 
J l^'l^ j, v-*«Jl ^ V lij^J J Yuma ,01 $ i. uu^Jl ,>»» j t5 ~*Al! 
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o\ 



^—sJl Jj/ 1 ^L, Zy* J^y • ty—M W j* J^» — VJ ^ ^fi 
5L^I ^yJiJl il^l ^ / a^ til iuJl jlx. Jp apL- yi*. Jl Ly. j 

Li uwai ^ Jil tft iuii JpL, m» o^Ai L. l^i- ,^^1 *uAl ^ JJi-J 

■ ^ 3 j!^ **"J j a* J»f 0j& 015C* Jf J 4^1 5jl^ S^i J Ja^-^y IJL* 

jUi J^ ^ 5,1^-1 oJ^ ^UsJill j£$j . ( «J°U. ) f°AY ^ Jbj, L. JJ 
U Uy^ Ifili 5,l~Jl ^ x& ^ jp -Jl c—l U li^j t ^LwJl 4^1 

J\j\ jl i^Uj Jljl J i^ oLil Jii4 <l lj>ij i SJ^JLiJl 4*JUI ^^ .^^j 

«%& Irji * >JI j^W # Uojjo ^^ ^ JJULl j±\ ^ ajd* «Uift 

^ o^ ^ Uj *? J Jl &y. d *k j* £•*«- Jl ie-u- J oi^Ji of Vj 

01 ^yi •> 4ijj . ^ tyS, di^-H Lji* L>ui JuJ-l Uf < Uxi lit 
j^i IjJ 4-jliJj ^U ^jJ^-i ^^ 3*y, J^J dt, J# Syl^wJI OULJI 

Iaap of ^T ^Ll v^ ai, . j^tli 5,1^ 3^ J ^i u* ji. ^ju? ol U 
Jt-J-I Jj Foreign Legion {St ^\ jJLill J i^l yU-iJl i^l J j^Ll ^ 
Ol I^Jb^ ^ ^ SJliJl UUI v >| t b'i ^i^- J^J ji Eighth Atmy ^lill 

. i^ oUlijl J| Ayl^. ^ ^ ^^1 ^Ul ^1 jl jSOJl jiJrj 
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o\ 



J Death Valley Ojil <jz\} j J*— l50)I ^1 aSM oi ^ij\ iJLn ^j i *Jl±l1 
j»«Jl ^Ja-- c^y-** C-^ ( L. "J YY*\ ) f A£ ^-J-t J* *Jy 450JI} LjjjiJK' 
0~ Jp ^B ^1 i^jJI SoL vilJJlS} i ( <_i° VTi ) f °oV Sjl^Ul i^ji 4J CJK} 
(>' ^ J*~" -tij W^ lV J ^1^ ^ Vj aJ| J| («>L. yo ) 1^ ^LT i. 

Jl 5iUab ilL*, . ( cio^l ) f «0A Jl J^J 45011, lj\J-\ 4*j> J ^ 

^ til SjIA' ^WjJ JvaJ A*«*LA Ol»-L*w« Jj . UJi-l oJLa oSjj M ^U-l 
Oii . iu- JT fLI SOjJ j>«ll Li* Jp JJaJj ( u3°^.o _ v ) f°i> - TA uy 
Ujj -\t Soi Ul^ V > P 1^» j ( ^J°\„ ) (.orA 5j^>. ^ j^y.yi\ J^. 
A^ja C-l*y Oilj . iJLa. L.ji U« Soi ( cJ Wo ) ^°oY S,^>- 4s-,jj 4 iJla. 
•r^s^ ii^u ( J°V. ) f<TA J| Alice Springs J ouvaJl J*a» j 3,1^-1 
»_J>4-1 jj* Si,lj i*-J .^ L.JL* jl ^lall o]/a»Jl ^iuu lot Lj ,*JJij L^i" 
Jli* *l^w» J Sjj^LI CjUwM l**^ V 1 -^ ^ db*j . i&Jil Jl J^Jj 
aOA J J*JI £j*ay SUM j^a7 t oi^S* c-ij^b Jk Jj . Ijjjjji elpwy Li^J 
( 4-£**ll t^^ai ) i«pLJl Oj-«JI Oij*u Oilj . 4ywaJ|^ iiliJI jy)l\ ja jLLdl 
ipiJl s^l^JI iytim Jp O^J If j-pwillj JL-jH ^ ^J^Al jj^Jl jlpjVl Jp 

■ lP^* *^-5j^ Ji^ oli ctijj Ol^ 5j^<9 j jJU 

isr-jJ ^/aii^J L.OX. 43-1^1 Ja*i Ayl^all jkLAl J .Ju^all JU JajJj 

<r>J- Uh^>\ (j jflaJl 0»u Ol^i J Sjl,J-l Ol^ji ^ JpI ij\j>- oWjOj Uai^t 
J Phoenix j ( .joy ) r °T^ & y\ JJJ1 5,1^ O^i JJiy . b^jf 
. 4^1 fr l^oJl oli^ J jJUi -^ JpI ^^.Li JIJ^J f i MjJ t |^ 
iy J* 5 " 3^f- j& <J ^Js 1 ' ^Ir 1 " 1 -^WjJ J-»l ol)i«»>^ Oj^J ^-U» ,^p ,^4* 
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ov 



i^-si tJu^Jl J^i J jSi\ ^1 ij\J-\ <jA\ Ci^i. f jsj ( cJ°A1 ) ;°r. 
t^Jl 8,1^-1 isja J*\J&>1 i>wi ^j jl^l t b*I ^jJaJl ojl^-l 4^ £Li# 
uy L. ijlpjj ^1 ^ai| CJ |^ 4 jyi J ^l 5j |^| r U*c-ly|. JJUI *LM 
. Sjfcbjyi jilSJVl ^Jww cJ^— -li cJtf Ojj t ( «-*°i. _ f. ) f °YY - w 
Jlp- >A*\^ u -k-pf ^ J Ojil ^31, J ^1 t^l^l ^jdl J*^, 0l& 
. ( <~>°Yi ) (°i\ j* ^ csjl^ tf ju ^T 06} ( ^"-u ) f o fo 

* ( ^o v , ) r o r ^ jtsl Jl o-^LJl cJ*~J ^jJl tfj^-l tfOll >, Jij 
*-i^ J ( J* W ) r °to Jl cJUy |f JJUI .Ju^ J ( jo 0l ) f o >t 
. 2»*fcJ» -A* J*-, gU&? £. ( i_»° YY ) f o Yo jj^ ^ ^ ( -^ ^ j 

^rj f • ts^l % («J»1 J Cyrene ol>*Ji SaL JU-I y. )f i^wJl Ji£j| 

5*Lp Jl c Orontes ^Uj, U^ ^ L. UkLl J JUij^l i^l J^Ji J 
4*1 S>. i>. j0 ( ^ii J ; U '^Uj . ^ S>l iS>l A-ilSC-J ^ j^gjl ji^I 
J JslII *bM ( .Jo An } r o r . ^ t ^3 ^ ^ ^ t j^, J ^ 

J *>» fb, 01 ^.1, ^ 4 l SJUJJI aJ^I *lp^l j foj^jll ouyi 

J jT ojji j *> ^i jmj ^^11 t y,i o^ i^- ( *i«ji j ) jiwi.^i 

■ J*^ 1 M^ 1 ^ ^>W j Sj>«il tJ^]| 
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oi 



JLj^. ^ SpiL. v_j^4-l J} iJLyNl i\j>^u j> j^iJI r »iJ| jLe* J Biskra l£~i 
r °n J} A«li ^ 5,1^-1 oUfji jj J^J IT • ( «-»°°Y ) f °« i ^1 
£Lj i Air ^1 "4& ja Vj J-I J} JuSJJjI Agades ^W-f Jj . ( «_s°ir ) 
JT J ft ls-iJI oj\j>- oWji ^jy . ( ^S°nA ) r °Y. jib j^l 5,1^ Ja-ji. 

t A-S^ll ulp^Jl J, y\jJl\ ,L^J|, 4^1 ,1^1, iJ^Sfl f l^wJl J 

ol^a jjaj ^.j i UuvJl J L^ Jit jlfdl 5jl^ i^jj 0j5J »b4ll fUl, 
J^a; L. liU-f, jil ^^.U, J) ( _^ J j 1^ Si il3i, i^U V*l oli JJUI 5,1^. 
<J1 jiUi j«^J S,Li-l hrj* Ja*-^ l^ J*aj ^1 Yuma ^Ja . JL*3*dl *>-,:. Oji 
**-j* ii4 ( ^>°A^ ) f °YY ^ 5,1^ i^ Jel cJlT t ( J°ei ) f o W 
jS>l Las Vegas ^.l^ ^-N oX. jjaJj . ( <_i°YY ) f°1 _ ^ 5,1^- 
dJJi, iyl^iil OULJI j^\ j* j:jlpwJI JlkJl J 2m\}\) ^LJt (J S^II 
Lit c Si,Ul jAsAJI JUj 5,1^-1 SOiJLiJl Uu^i\ f$| .Juj^Jl r UiJ fLAo-M 
■^ i^iiij.1 ft l^ill Jj . SjAl oJ^ £*rf W jcJLiJI jlUJl J Syl^^l jtbil 
d^l ^U^, J JU-I yb If _ JJUI 3jL» obr-ji J^; V i iyl^l jfcUl 
c 5-JwJl OI^JI aijJ S JJlr ^Jl C-PiL. lij ^j i JU^Jl 4^-p Jl _ iu-jill 
01 yjL^ T.E Lawrence J>*-~y . l^j^ OjUJaJlj fUU fbio^ jO»y 
. jOJI JU-^U ^jUJl ^1 ^ ..Ijl ^0^(1 C L^JI S^i £. >LJI r lJUJ^,| 

^Vj Ji^ 1 ^ <J^ai^> ,ju U -vjC ,^JL^JI i^jJbL. jJL*t J^ai ilL^i t UI/u-1 
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oo 



** J > il C W ^ ?W "J^ 1 JJ Alice Springs oJd, J L^j ^S\ ^ 
J S^JT ^L^ c ^\ ^^ c ,.;, (}olea ^ y^j, ^ Erg 0ccidental 

* . lUJi o- jtTI S,l>l oU-,, fcl . JLL ^1 ^ ^ ^|, j,^ 

*••• ) !r* WW -^ JpI Vi-^ J* £fi ^11 Tamanrasset ^ c Ui ^A^JI 

f°Vf ji^ ^ j 5,1^-1 i^ J^, "^ * j»Jl ck- J> ( UJLi 
Jot VJ ^ Jp, . ( ^>o Y . j r o v _ jj ^ ^ ^ ^ ( ^ 0er ^ 

Jl SjIA 1 «*".P JjI vU^j Yuma v ^ ^ j^ jal^&Ji j,^. j ^ ^ 
^>y~±* Jc ^i- ^J| Fort Cram ^,i^ 0j> i SU j ( ._»°\. } r o W 
J Santa F c j fcL. Jj i ^l ^ jy ( ^ i<m } ^ u<u 

* j^» jjk- Jji ( uai V... ) .^ Y^Yr ^i jp ^ j\ } f^^ 
*\j>^\ j» $h\ ^Tjj, (f ( ^o^. } p o Yo _ al .^, ^ ^^ 
Alice «m, ^ | ^JUJI OjO>.j y^Li s^ j 9ii ^\ j ^|, ^ iJl^Vl 

£** * j>g» ^ Jy ( uu vm j ^ oAt V><U( . j^ W y, Spr|ngs 

)r* Y^r £l*jl Jp Wyi Charlotie Springs iJd, L.I t Uj, \.Y Ld -^1 
"U Jl 4LU .k,j* J^l, ( ^ J^i ^ ^1 ^ j y ( Utf Y .. } 



. U 



•J* 



oa*.j ^ i ^i ^^J| ^ju^ j^, ^^ -^ ^ ^^ ^^^j 

o^j u 5 3 Uj . JJSi j j^ui jiui ^ auLi jtuti j ^ls^ ^j. u^ 

J Jalo jJUr- ink- j Uji. o^. .^ ^^ CJ( r UjLiP ^ a ^ y> ^ ^ y 
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a? J^ 1 b^ **}> ^^ i JaJii 7. <\jO L-JI i^yi oJlT i 2UW frl^x^i! 

e 

J / VI Jlj>- jy L. j* 1 /— . ,j-Jl 3 -Uj j £■ jl^J ^j^i i_^- Jl .liii ja Jp| i»U: 
0j£» Yuma L.jj S jULJ 3L~Jb l»l i »_i~*aJI J*ai j / Y° J^j cl^iJl J-^ai 

oi^i of ii r iijli aJA iju. jZs ^ ^ 4 ji^ii jp / rt c _ / tv fu{rfi| 

a*~; L-U i~-jl i>J I J oli^Nl UjJj . r jJl *Lil oijJl ^ Jl j& V 
yfri ^ ej-sr-j 5^i J Ajj-JI ij^Jl flijl O^ii JlSli . r-l^Jl t\J-\ j ol^JcJJ 
Oftiu .aJ^JI A-ijiU ^-bjl JV dUij 7. A° Jl 7. V 0" ^ **-b ti j<>^ 
ijyJ- 1 ^Jl iiU" La-LJ-' ^ ,>** 5j*Ull Jj . JLJJI ^ ^ cJ^j 

> c^ 1 ^ Ua;p '/• Ao - A * ^1 c^>" ^ ' -/ - Y ° ^ J 5 * ^ i *~ J, 

SjjIpj J-.Jl^ ^ Jjl Ajali jjj L. Jl ^jS/l jJa-J ^p^ll tj^JJ JJUl Jo^l aJLp 
Lff j>*+0j\ *r}a...J A~JLy Jbu j?»JIj jj^jJl ^^Vi L» Uj -- i _jl^Jl «.LJI 5jU-l 4a^J 

Ol ")\t« Uii lili 4 iJui^cJl 5JL»P ^ jS-c^djI^JlJl Aja-ftj JJ J-^aJ A^ai^-i* 5)1,^- 

5,1^1 Ajf-j^ { Joi>Ji Ot L5 *r ! i *"1* ' i^V*- - ^r*^' J J^~' J* IT <j:~"^ hj^J^ 
51*^ jjP- aJU-I oJLa Ji«j t cSJlJl ol^ai Oj&j Lj i>- Ljji; "i*j»»Jl A^-ji JJ 
Jl A^oi^dl 4. ■■■..ill Ai^Jlj Ani^il Sjl^l (£iyj . i_iu./t.ll jyfyt* J ilyjJ-l 
Jji^ j>«JI ,^-lJ S>4^-lj ^aA' dUatfi 1 ! SjJLi 01 ji- t j*i~l\ O*jIj0w j ^(;i 
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I' 



S,iP *JL L* y»j i SiJl J ( is^ <\o ) 1/uJL. YiVT Jl^- Jl /«JI J.W 

L« 01 jjp- J ( iw#ji oo ) \j±oJ±* WW Jl iji../a,ll tbil Yuma J j9*JI JJLn* 
. JaJii ( is«^ \ ) l^uJUU Yo y» jUa^l ^ l^Jp ,lgi».»j 

Oj^J L»J^P j>«Jl *J*~*i o\J>\ jUii! ^L*SCll JL<ljjJl Aj^l vl-r-yV' JLaJj 
. j^jl&l j^i oL« JUa-i i^-i j^jj^ *\j>**>* J \1«t fU J Salton Sea 
Salion ,y> AjJuJI eUl ^ i>-L~» Ifjl" W-V f>\* J i-tt hy «l^ ^S\ ^Jl L.jupj 
t ( gy. J-. li. ) ^4 j* OjJU \U- Jlyi l^Lw. jJLi" 5^ jSLi Ja Sea 

\juJXa ^oYi ^* jiJL jyill »LJ] ^j — 11 Jx-jsll J\£j l^j-w. ^.LSj l^ 
^■ir' JT J 9 ^" <£jV^ fUaJl j Ol^^^Jl 4—ljJ O^JJ JLolj . ( A^ay "\. ) 

J Lako Mead JL» 5^ i-lp c~.jl» |f t o-JlI j»*JIj aj^L 5#£ L»-ii« 
CJKl e lj- oUl jj^t JStu Ji*ifl.l .jy-JiL^JlJ ojuL. oUL i iJU-iJl 15^.1 

. iilJ-i jbUl J ii^l, oUlj^ J ^ y ^ytJU 

: JJb-Ul 5,U-I ^jbwJl 

jJb- If . 3*w»lj Ol^o" Jl Upwelling l^ -Ly ^Jl „Lll ^jJLi- oULp, SjjUl 
tfjiJl t^jl^-l (^ail L yxis^i a~Ju j>*J\ j}\5 is^pi JjfldL Sjl^-I oU-ji 
r° ^ J* jyy J Callao jiHT SJdJ ,jj*J\ ^p~\ J^ydU . &^L. 5 J>wai 
OUjJI jc^y t ( .Jo-n ) f>° ^ Jai j Iquique JLrl Jj t Jaiii ( ^°nv ) 
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Jills' J ij\j>. j^^iJl aJ.1 oj\j>. iv-jj J^u" |f . Sw^Jl y'lyd) :L~J^ OliLi 
C°W Jl ^4-1 iy\ S,U- hrj} } i Jaii ( ._s V\ ) r °YY Jl Callao 

jtfy $M Jj • ( *-> 0( \ ) r°° ^ isf~to iSp~\ liJdi L.I ( ^°-\v ) 

i ( _»°nY ) f °W lS^uJI ^UU Ja-yil £L Li^il ^ ^.^ j Wulvis 

0^1 J lj\j>- CAsrji ij*\ Ja«yl» .jvy i 5,1^- jj^fiJ' JLil J 3,b>- Obfj3 
Jl^ ^ oUa^leUA^^Jt j^l ^Jdl L.I Ja-A* ( J°Y^ ) f'H -,.^-iJl 
S-Sja^jll oUa»wJJ ( _ 5 ^JI i^j!/ 1 - 1 iP^' vJLsai Jlj>- lS* Jaii ( ,_9 Y. )lf°N 

_^*a£ L.I 5,1^-1 Cilsr-j-i /»Uau J o^Jud' *JL» Ji. Rio dc Oro jjjl ij^ 

JP ^^-Jl >ll Ja^> «JL, ^ ( aJ^I jjl ) SjbLi ^yl^usaJl jkbll jP J^iT 
b. Ja-.^ ( A^»y \ j Jaii i ;i< JUL. Yo Jlp- jjj^ J?-U ^, ijjl^w^all 4*JaJil 
Jj^jTI^- Jp iuL^ N, ( ^ \jU ) lyuJUL. r. y> jiltf* Jp US .... 
f ( **fj! v 10 ) !r*^ ^ J|p- "^1 WV 1 ^ -r^ J Swakopmund 

i>*iv» LLL- o/Ti ^1 chicama Ul£jtJ SJlL ^ . ij^juJI a^S - j «! 
■ Ai ^^"!>- 5 -^ '■^-V 11 If - J^k <-»Lbs- •>» •*** VW oljUfil cJJb- ( £Y ) 
Y ) l^-Ji. o\ JJ l,^' oJLs-s-j i.^1 jUa^L \«\Yfc j.Ip J Swakopmund 

l/> Vr\ ^.j-^i Jp ^L ^jjl Namib Plalform ^-.L; Ji^ jy ^jiS 
°' ) !r* y«f A. Jly^ ^-Jl J^L- jp J*-*) j*y}\ ^ J^i ( UJi Yt- ) 
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°1 



» t 

J» L. jUa^/l oL^T CjjUSj - Jai* ( 4*«j{ \jY1 ) l^uJUL. Y*l jUi. i ( "5L. 

■^. ^Ul ^y* 4jlAjj SOj'UI c bJI 4^-1 ^1 V L^J1, :L^J| s^yi rii-ji 
Jl-ii^ji f ^j* VLJ 5Lp- >frj Jp i^l 5^1 j gU^fl OpL-jj . ^>J| 
■^ JU* *v > ( Uai o... ) iru Wt fr_lij| Jp iJb «^ SL»- ij^-j 
J i-^Jl AytJI ^ytj . ^ j j.jLjSfl Jl^- J JULI j* $- ^^.gji ij| 

* Ju ^ 1 * f 1 * 1 a" JJ*" •-J^J 1 J"** "/. V« cy fUasilj Walvis Bay ^iJlj «J>- 

Jilj / V. 4-j-J iytj ^1 ^ UJ LTjLii* X ^ ijj^ j OU-SlI Jw j 

-%0*V J Wy- L-ji \e« c^Jbi Jp c-jLhJI J*- oij X «\. 4~~i a,>j 

>- J5 t 4-yJ-l l&yN JyJl J>-Ul ^P L* 4il ^ J < SwakopiHUnd 

L-L- tflj -U 4Jl Voyage of the Beagle p-L Aij^l dU-j j Darwin ■jjjjb 
Lil iwi SJ^lj V" ' JW J Lima UJ ^ ^jdU wyi Cordillera IfcJULpjj&l 
Strains SJLkJl v^Ji ^ ^^ ^3 ^ t dU-j j, JjVl L^ y^ fcj| 
^~ >-tf ill i-t U ^1, j*J\ oLj 5k-l^ ^Vl ^L v> ^» oS>i ^1 
^ £lii,L 5.UUI jtLll a* ju Jp l^ J j^Jl oU^J ibg, . iJUi 
^JJ^ u-Wi- s— »■ V" 5y 0,^ ^JiJI cJj L ^>- ^^ l^li c ^Ul ojl^- 
1 o 5y jl t Sy J] l^^ J^^ ^J| ^[,5^ ^ pU jf ^ c Beaufort 

vlUi j 5LLI J^i vJUJ-l j sJi^^l ju;i ^ 4*pLJI oljJUl J*5i p^j, 
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u-*y U* S-f ir 1 !? «-**i-!j s j!t L| «*>> £j*iA js*^ ^b Berg JJ-I ,-L, ^L 
oi* J*^j . « Doctor t v^kll » ^L LU ^yi oJIa Jj^ t ^>J| ^^ 

^ J* y!« /nil J ir ^ JU f juJ jUi ^ s^r our c yi 

Ber 8 J^- 1 & W- Sjl^ *>-jJ JpI CJB} . ( ^»°<\. ) r °rY Jl J^; jj 
If . PortNolloth ilijjji Ojj; aLj(Joiio) f »ti i y b ^u ..^ j 
^ Jfe J <«*> flij Jl Jv*. oi t Ui^. o^, L. SilP i^JUl jiJU ^ 

iX ^ c^ 1 jW £>JI oUi^. oli i jlfcll JliLl l^sj jl ^-LJI ^ 
uw J«-JI ja ^J 4il Jp Jjj Ul^i j ^jjj^ J, jO.| ^uJI, ^oill ^Ul ^ 
jiill SIpJIj £J\ l^I ^| a^SlI ^ ojoop ih.1 Jb» of j| t ,juL| ,ui 
^ Jlirff ciBUai 8 JJr sJl, ^ ^^Jtfl jkL,j . iiU-l <ui jtldl J jy^ 

Ua Ok*, j! -^ Ail VI c >JI VO >iH V^ L.J ^jL-tf ^1 jtULI 



sAA* 



JjSj SjIO-I 3^, >il J,^ J a^ji ^, J N j j jpP^ ^j, 
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•\\ 



A-Uill olfttall J jj. bk jaj . liLiss- jtTVl £ldl oii jtLAl j S^l, 

5iL>li i jU-l ^^jiJVl £b. Jp Koppen ^-J; j « BSh » U»j^-I J ajj 
J** 5 ?? ■ J!^' J* «-*a^y fr 1 ^ i» «Jl»-I Jp aWjUU « s » , « w » jjj^J-1 

■ l*v' vj* <J i&m*" *W<y s-*^ *Jr>-*J '*&>*)} i-JU-sJl ^lyty 

jSaJ v** JL* J Ulif X^b jWl Jb y^ ^ al ^ f . dL-Xli, 
•^ oUUJ Jl iiUVL li* t SjU-l Lrt= jyi ^i ^ ijjuAl 3,UJI <ui J 

4*~ji -^ jlaji vjbi-i jp £Li . aui -^ o.l> j^i j y*. jtrt 

. ftlxi Jr-jsll j*Jl SliUr Jac ^JUI, t ^U)| ^|, ^^l ^| ^ j^^ 

. liliJl ^T J) Jliil yjLi- Js* ^JUI ^^Jtfl ^1 jp w ty ^^y 

o.A Jl '*^i\ fr l^oJl JU* ^^Jill jLL, Jp ^lsJ| ^1 i^ J^ 
jWUl Jji c yj 4^ Jp JjLdl t ^ i OjS; Ji, t ( i^ Y-. ) I^JUU 
(4lJ 0t Ml « SJU >Al ^ ^Ul S^l J J^i 5^ ^-j . ^, 
Tszeur^jJ Jp JaJUa Syl^Jl jMAl J l^ a^ ^ j^J >Jll oU^-p 
Sfax ^JU^. Jp Jai^ -uT ce>- J t ( i^ Y)o ) j^JUL. A^ ^y J 
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TY 



Sjl^-i OU-jJ l^J Oj*- flii AisyLJl^jj AJLJI 3l~U Jp jlNl ,jJlj 4jt 
* c c 

JL£^i*bll f\f^^ai\ J *u Jil *jli c^jlA' •^ j ^' ^ ■ *M* j*«Jl ^W*^ '*-<'**»* i * 
Ja-.ji.j JxLJl Jp ( ei°A. ) (°njV Jl ^JiJl OLI^I Ja-ji. J-^-» 
^\jj\ i\£\ J SJUJbJI Cj\jJcS\ <i\ Jf . ( O°oo ) f °Y,A Jl c5ywaJl cA^\ 
*i£fj\ j A&rU. Olftw v_~-J ftliiJl J^ai j ijji-l iiAj»U£tVl jj^r- *LJI 
. U^fil ,jru/iLiU jCwjj *Jbt | fLH £-1^1 8JJ>j ijji4-l 7-y ij*»J L»«AiP A-^sU 1 - 

<J/* tX J *4^* *' f|/^-^U L^4-l J^lAI Jp £# ^1 S;U-I jj--**^ *^J^Jj 

J*i» j!5U jULNl i^LJ ^ij liUbt- j&\ c Sahel J^UIj L^ijj Obj-JI 
jbLdl (J l^> Jil oils' Ojj 4a4^« j^Jjj 5;]^-' oNju* Oj^J Ujlp cJu^xll 

j1s>LJlI i_3LL>- ^ jojj ^1 Harmattan Oli^AI »-lj, Slau^ ajv&i^a *i£*jj 
IjI^JI ou*IjiJI OlayM r-l^ jjS LJu^l jL-iJ ^jl,*^! oUaJt ,yi . iyj^-^Jl 
0>^!) Ci\->% OjsJl JJj ^^.1 J*)U ^ l^- Xb. ,yJlj l&ll > rr *J- ^\ 

tsjl^-l t^jdl Oj^y . t4>JI i^4-l ol^Nl J U.^1 OLs&l iil^ Jp J**Jj 

Vi JU-sJI $-\ J t^jiJI tijjA 1 iM» u* J^ ^J^ 1 tr^-^ «i cS^-J' 
f°o JJ Ob^Jlj HilletDoleib v_JjJ ^U- j t^-Jl ^jl^-l c£Jdl J-^ ^>U-I 
>ll Jai^j . ( u3 "AA _ i-> °V^ ) iJ D< \ J\ ( f °n - f °H ^ ) iwi 
fUljI.Ju^Jl -^ ^Ui jj^i Jl— iJl yi U9JI SJI^I tj^il JsS" ^sj L.JL* 
J^ill j >ll iyL. 0»r Uj . Sm^LI jUA! Jp jl^-Ml ^liSt'Vi jl^iu-l 
>il ,y I^Jp JauL-i ^dl v_Jji U>- 01 0^ IJJ t flJ uT -^ Jli 01 4jli ^ jU-l 
Jl CSjl^-1 Ja-jsll l^ J^y j.^-5. j Jai-J ^Jlj (l^r- ) I^JUL. V\Y 
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IT 



J Tozeur oJlL *j~j (JJS\ t_>l£M ^J* ^X^S i ( i_i °A« ) f °V\ j* J$\ 
aIj- ,Jp -Law ^l JA\ X^S ji& tSy* Jail ^y l t JLp JaJL»j N ,^1} ^y 

: a)0»dt ijjbwaJl 
jtlAl.Jl i&LaII ^1 -WJI J^ Uj^-J? ^11 iiJUl £>• ^LLU JW 

J 4*-ili Ola-L— • iiU^i . ,Ja~*J\ i/*Jb*" «3Uai J ol;Ull ^-jli ^ A-l^UJl 

. ^"-=-"1 jt»lit jl SJjLaw (jj[p**a ^f SjLp- t SJU-lJI l^^jj L->l J[;U» J>-b 

ts* ^ til U*^ j J*^ •*» j^iai ^ j Ss^i s,iA* ow^ cjit Hj 

JLylSJl^jiiJl 3>yJl 0j& 01 ^yi^ 5j*»il iimJl Oli S;U-I <^L>>^a)l J aJLp 
Jay . ^j^l Jtteu-I jj o-LJl 5U-I J v-JjJl olfcisJl Lj*. J*^ ^Ij 

Obj-j3 01 <Jp *.liiJlj t_a aV aH J^i Jj J&J.I ^UcvJI J S)I^A-I 4sj-jj J OjlisJl 
t^ji-Jt cg^t iS-*-*^ C>W-j3 JpI ^ JUJ oLjjLI liJU; J tSji«Ji lSj]^"' (■i-^ 
SijLlI vV* Js^J* J SjjUI ^1) i^^i pLuSJI 5>^j OiiJ Jtij . ^jNl ^Jx- Jp 
oWji i>i^J -JUi li^ jtS^I .J*)y>^\ *ia-^l JU-I ^y-. Jp 5jO*J>l 
0j& Jl dUJo 5ii> ( «-i °r. ) °N - >i*Jl •>• JaI Jl plaiJI J 8,1^-1 
jb-^l)tT J Kazalinsk Jp ^llll JaJL-j ^U* . ^liJI A^L* ^^b ^a**^ 

j It: Sjl^-l Ja-ji* Qa J^ Tashkeut JUAiU J IJijA «*-ji ^Sii*^ of -j£c 
tAary c •bff ( o °YY - ) r °r. - Jl ( <-» °Y<\jV ) r °yr - ^ j+S. 
\1o j 2^1 ia^j iuJI «J Lyi TV J%^ glill iiiL-j 01 ^ |f t ^jJI 
J frb-Sjl J^ai 0U t L«> I Ja->j |Ja*n I,- j-*i u-ij^lkJl 01 j* *£-J\ Jpj . L«ji 
£• NIJspI jtSH jjiJ Caucasus jli^tJI Jl. k y>jj>i\ lJ »ii Jp »jS es^-t jkU« 
J^« i^ iJU-iJl IS^.1 J Oli^jb^ll »i> Ji. Jb-jJ, . ^JUall^ ^liJl ^ J^U 
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Jl •j!r A - 1 t:j Wji ^ J-*"" ^i-^jJu ^W* 1 } ^J* J VW ^lA 1 V^' 
>•*" IT <■ Oifc^ 1 cr^b ^J^ 1 ^!r L| ^^ ^^ cS>wJl >*.-<j 

J 5,I,J-I JjI^-jJ jit t^J>~«jfr» J J±f j**ft Jl ^r **J>b 5 J.^ *>!^-' 

Sol JIjJ y£ j^i IjlAj ju^I SUl -^ Jil JliSjiiJI *^JI ui^i J sj^-l ^W-jJ3 
^ ,*iJl - jg J «,» JUaJl c iill JJay t ^ JT ^1 i-> jf *J 
*jJ-l j Syr Darya t^^ft- > j* "-^ ^ * u ^ y ^ ■ ^ J** 1 , - i * /,sl * 
- i>l jiW j^ ti •jlr* -1 **J* J** ^*" Kazakhslan OU-^ljlT ,y tjj^M 
«J Jljrt, U.-JJJ cJj» J *i\ Mi t iJULi gJ^ J If Jii J ( J> ° Vji )|f ° W 

Aii> *£ S ~J\ * jls» J/JI jLJJlj JUJJI ^ V^l S^jM» cW 11 £>" u M^J 
i-^.iil fbSlI j j\^S\ t b l i 5,^ 4^ v j , 5*il ^i aij . v-l* iijj iyt-j JJ i'J Jj 
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no . 



CJjA Oii . Sjl^lj *JU4-I J *J> tJusaJl J-.ai 0j& ^j ^ ^^JjJl Jpj 
Tnrkmenistan J Bairam. Ali S.xL Jc- j^u^. j^- ^ ^ ) iLL«. ol/i -1p 
fc^-iJl jlJiAj, SJiJJiJl Sjl^Ll OyU; JiJj . SJl^j, JL. 3>S i^JL- 0j3 
C^ 1 J^J • *ir*J AiUr ii- jU J 4v«»JlI i^l i^Jjj AJLUIt ^^Jj, 

i 

tfjI^Jl JIM J JJiJl j 5,1^-1 oU-ji v^siJ 4ij . &£\ cJ^UJl iilLi> 
■^Vj^' u^ 1 b)j>- **j* <^& J^j ( «-» ^YY ) f °o, ^ ^^J.1 
L. JiJJiJl J jljJl ft Lji Sjl^ a^j ^f J^- Turan 0},> ^ q^J-l ftJ 4-l j, 
i*rji cJ^y .Ai ^o 4-Jji Y. J *i\ us>- j t ( <-i °WY ) f °o. jp JLjj, 
^.^.^.(J-Wi)^!! Jl Kepelik J JL.JI ^ S,> 
oTiiJULl Jj . ( ui «U. ) f °VA Jl^jJI ^1 ^Jdl J^ 01 l^. 

l> -rt^J J 1 ^ 1 »Wl Uj^^ J *^ i^. SjLU-l olil^JJ Uu> l^ J**. 
J1J— .jdl J Jm-J M-iWl y^-l i* JJUI cUf l^y ^ ^>JJ ^1 C U- 
• ( -• °^ ) f °°' J!^ V S^ «*-j* 0* Ji" J*h ( «-» °to ) r "Ya 

■^ ^ir* J ^y J *\>y) i &j>*L> Sji Aj/dl Sili-I ^J\ s-r ^j Li* 
Jp i»w»lj U< ^ ^ « Afganets Lr £\ih\ » ^ c~* JLSJj . 5^1 
o-t--pl YY t Y« us L- <y*Jl J Amur Darya 1{;I>ij^T ^J Jc^ll ^i^Ll 
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"I"! 



A*i^il Cirras U ^J\ i_-^»- jj£j <Ju^iJl *Lii ,_j»*~JI l^S ili \ vjy j 
^i J*U&\i .ky viUir t (^ jl^p .J^J, ^Ju^JI J^ J ^^Jl 

JOjiC XilJp £Uiij . jjjj ^J, J i^Utij aUail J} y*J\ JjUw P-Uijl c / O 

Jp >JI J^ d->- Tiirkul JSjy J W . dU 3 j, jtfl J} ol^JI ^ j 
j*si 5^. YV. Jl OU-Sfl ^ J ^1 J^. jj t Ja^yll J ijA n _^ iJL-Jl 
<j" J 5 ' >-J» W-l ^1 ,J^ > 0j£* c5JJl JaiLJI dUi t JaiUJl j, 
C^ O* h**r^ ^ **•** $ O* ?*)\ «>j ■ W^- ( '***># \> ) i^uJUU Yol 
oUja~J.I ^. >JI 01 *i/l t ili^JU ^-jJb iLli OjSj iiU-f iyl^aJl ^IjS/l 
-Uii Ui> d£j ijf* «UI jj& u-jp- olft^Jl, jV^ 1 J^ l&I^ 1 J yll 
L- l5>~JI >JI 5k-l^ Kazalinsk dJLJl jIT SaL o^ Syr Darya Ijyl^ ^ 

l> s^iii j 5^1 ai* gj nys jjajj c ( i^j oyji ) jyuJUL. \nr 0j ul. 

ifjJl 4,Li=i UL^JI J^i J J^JiJl oi* Jl ^^J . jy^.j J^l ^^i ^ 

•j- 1 i/J J ^rift* ^Js* £r*i *)* i 5jU-l tijUu^Jl ^fe £. SfcT 

: A>^lj Ujt oli'^b^-l Jl cSij; 01 j^SCc Fergann 

uy JUsiVi c l- ^ ujss- u-Tj yuiJi is^i ^ jr j jtULi a* o^- 

Jp Jai-Jj . Area Continental Grassland i^liJI ^Liii'Vl jkbrfj iiJ-l fj,« --/a |l 
C^b dllij ^iUoaVl ijl^ll jtb. jtUll »Jub oJ^f Jlilj . LJbJii. l^ Jail 
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IV 



J ,j*JaJl J^f-Jl ^Ldl JWI IJLa cr ^> J^Jly . Sftjall jUAl. jW» Lit 
^jbJi SftiJil jtbijj c^l J i^LJI iiU-1 J^HI uy ^^1 Sa>dtl ob^JI 

jj— ; Ujl*; ^lil i_jJbJUI jtL. 1^1 jJ»Ul dill; o*^>ji jlHj . J^l J 

ija^jll L.I j U . JpiJl ^>y*> v-J&j UU±-\ Jb- jL<i fbi\ <_ilbU .Jjlji*- 
L-J ^ j* Ai.ll t£j]p«-A)l -ui JUJI JJ rj/W ^LlaJll ^--i-M Sijai* Oli 

(^ tj^l J Zayasn OL-jlj 5^ J^j t jy^ jfi-. JJ c^m cS-^l River Emba 
. j^mJI ^Js- JLc^j Hwang - Ho j* jf l^ll ,y»j^ Jj J-^au 

cJ>srtll J^** (J^ !ij\Jt tUiJl Jjv*i j>><aS a-jj Asdi J-^y • *ff*jsJ|j iyi-Jl 
^ Jit jUfc&ll Oj£j t Ur> >j ^U» JaSLJl ^ L.JL* oUJly c 5jU-l 

L.jl^j . f. (Jail ol^i ftLSI v-jjJu il)l fc±—JLr "V iii, oLLL t^. ^jN^ill »_j^JI 

JlU-I ^ SJLk lJj^J l)I i ^S i "bSjjJ\ L-jli i-Jj^aj i/f^ JaiL-sll IJL* »fy 

(J 5)1^' J ^!j~»" «^y ^^ **j-i S^J^ ' ^a^ J*^ ^ss* ^ f^ i5-i" 
t5ji 4&j~i iJ>p&3 t)l L«i iJIJUl e\l\j i *#J\ jUa^l Uajl 4^07 |f a^I La* 

^1 oLUJ iJLiy Ljj>- bj^ ^il jJUJb l^li OLjJUl 5j>-Ull v>JiJl J"5Ul Ul 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



•\A 



jkLU J aJ| *iy ^JJI JbJ-l Ji ^sJl Jsai j 5jl^-l *prji £*> "^ S^Vpj 
i ( J» ° Vi ) f °t« Jl JlaJl j 5^1 **-j* J-^" J 1 0^ *^J ' ^jW^ 1 
>~]l oiL~. Jtf> ^Jl iiULl c y» v!>tt7 Sjlr*- 1 J fc^ 1 1JL * ^ Abjy 

aL*^ Oj&»J V* Js^l "-tIt**^.? Gullies ol;A^wAl Sjijl 
: JLy^j/JLIj U£t £bU £^t 

J^jSLij^LI, aJUM oUUl J 4J5M oVi-jb^l ji ol^l JUoJ lS;.^ <>" 

UjUT Ju^Jl ^^iPj 1 Ju^jjijad] ijj^ai\ j iij«Wl oli*5fc>Nli . jL»Nl j 

4jp£ ^jjl pljAI L^ul j^-.iu Jj ^jill «Ja~. ^ i-j^Jl frljAI JLLb Jp i*VAl aJ^I 
Ai^JIj Sjl^-I i+jy ^5.^1 Oli *»^ 1 f^ Ol vi*>-j . ^JAl V4»-JI iljl» 

oLua* -ulSlj t <jyll oLLjJ 43*^1 LijJ 01 t j£c i5Jo a->-L> lij^b 01 ?w»ljJl 
i5JjJI JL^-LAI i-Jj^JaJI Jl* Jil j£cj . AiU-l ipljjJIj jU^J-I oULjPj 4 ^\j)\ 
J» 3 £> ji- J)^ j aJ-I oUl&l ^iuu Jjy Jl JliU J-- Jc effjj; of 

\^. *«-L2ll 4*JJI CJlT ^Uia^l Jfe Ob iija^ 01 ,Jp Aj^sflil frj/>^va3l j 
alj J oL.L*Jl CJKj 1 5-^' f^ 3 -* i>* *M^ Ji^ 3ijai« j i^lill **-aJ1 (Ji^aJ 
,_.igC ,j oULSj' Jil CJlT \«i *iyi>£l.l 4-JiAl jy oL*La)l fljjl *J"5tf i_^i 
^Jl ^k- l5j» Mulch jJl 3^»-j Jii 01 jSjCj . 4Lrf-X. ja yii jli.1 ^u Jp- 
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•\<\ 



t yJI -^ iL?Jsu- iSJ» JpL~Jj . iiU-l ^jjll J ^L-lS* aJL-^I oJl* o-»Ji*«£~> I 
JLaJI ottJt y: ^ JJUJb dAJS, £sJI i-T JJLi" Jp .JaJjJIj jLs^-Sfl oli 
U^ JUiil U;t jjJlj ^J-l 4-Up -jP if Ul * i *J*l\ VJa-JI aa^>j - 5-LiWl 

Oijj ot vW=Jl olAJl jl iJL.-)JI OLiSCJK} t Sides of Cullies Sju XlJl oljJbxdl 

If . ( gj vhiJJi y c IjJi Li, V^ 1 V!- 1 ) u*^ "**" ,> ^r^ 1 "^ o-* 

j eJ^^I jyuj . U^>lj I^L" U ^ ">UlI frLAIj hj&\ Sj^ Asr-p Jp jij; 
/ jLv'b iS^~h (j"«W OLJI i_-*-«J ia-ViU tcJLJI (j-SCt i>-ji -Lv^ 
iii Jdl J^LII ij^l j dll-iSj Sjl^-1 0)1/ J ^jNl tJsu* Jp Squill j^wJl 
jly j oli"5k»^ill aJu Jil CifiJ 0> jSLcj . ^Jifl tJ*-J ^-VM sLAjj i/dJ 

^5=51 _ *~S vi_j3- ja %ii 0j£> c^aJI l^jlJI ijjb- Jp i*U jUl ^ji/l ^Ja*- 
_ SiU-l jJa»Ull j aLUI J ( is«»jj «jA — «ji ) Lt«JUU Y« — V On ^* r jIt* 
iiilil^»JI iLwJL kU>l Lj^jLJ U i-*50l eJU 01 ^1 . IfS 4*)aiA Jp j£jj\ b| 
J-^ajJl vL->- ^ a^iAs^a *srji oli ,.jls»L« J OjSj L« lij 5-n-jJaJl oULJlj 
J IfU Jil JJJI S,L>- olarjJ OjSi b»j . ( ijjl^-l J-soyJl *i-»w» ) l?;!^' 
Jj£a t I^Lsr- i^wJ j-yi 0j& jl jl US'L- tj^AI Oj-Xi 01 Japtj SjjUil ji»bil 
Ljli v^-J, . LiiTuiJ/ri ^i ii^\ oUS^ll -^ JpI S**^! ^jJI oL»T 
Ji ^Jkll oJl* OjSj- Lc^Jj c (iJdU Ij^- jU^Vl oL^Sj OkiUuil jl^iSn JI ;J i 
IfkS j* vyu L. 0\ ^ jvpjjl Jpj . iiU-1 ^|^H apIjj j ^Ul J c-.a^L..i 
jp *-1p J^aJ-l J-iij t^l^Jl J ^Lfrl JL* Oli i U-J "iUi j&u ^JiJI O^So 
^-1 LS ^r jl i 4j\jl.\ hj*)\ ja *isi& Jp ^dlj >JI ^/-Lp j* JJiJl ji> 
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. OjO^ ijy fiJJS tf Jjail jjiy JjuiJL LU iiyrj.\ Aytjlj _kU>.Nl 

J*la LU Ub, jlii 01 j£c Ly^ *i- j! l^JU^i ^-jj jl ^lyi Jt ^ 
li-^1 ^1&. .^b oli yg l&r g\}\ J WjM jc^i . r U3l ^Ul jlWl 

V ^11 V-^l V^ll iJj>JI /U c* g\j\ 3 j$\ ^ ^ ^1 ^LJLI 
3j&- & 5U ^J; ol ^j . jl^i cbti l«JL>oJ 01 oUi^J-l 8 Ja ^SCc 
l *~* ij r 15 -? (* i/ 11 ^Ir^" 1 ~*j>*r. ^i? 5ij->- *£- jU ' j UU \jji frl^wJl 

Jp oU-l^Nl ^ mp ^ Li Jp jipL-j If LU jjb ^Jy ^L. jIji Jx-jJl 
-Iiiy2 01 Jp 5JUI Ai,^ opL.; 01 * 5lc ^JlJI ^Ul *UAI -^ .».«„.;) U^, 

aJIjU . ^JjJl sU-l j£|0jLdl j}U apL> Jj l^Lfe. ^ ^ JLJl *U^J1 

W*>Ul SJLAI iiLjaJI ^Lsfl*- j ol^J J) ^ij; f Lj^Lvy i^l ,__£- J 
oLiiJl ^ apj^ Jp J*iil M U^ka-lj SiU-l jblil ^ 01* f j-j . U 

J Ojl^JI fbJ- -jP gjUl ^iLLLl jisi Uj^.ji\ji( iijl ) 5>it >Ldl 

. Ecological Balance isJl 

oLdlj ^-^UtJI jvia jblil vlU' J SijiJlj i-JaJl y»y=Jl -^ JL.J0JI ^-/J 
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j Aa*J»lj CjSjJu jji»j^l pk»M A& l)1~J al jj4& -i^*j «uLL*JI Agsr-jJijjJ-l ol^iJl 
^\f*l iJLft L)lf JliJj . ^iJl oVju* j diidSj jkll JsjJL- JLi-Sj V*^ 

"i^i^* Olf <u«ij OL-jMl il)l «->yi jl a»1j . ilyl? *l t^JLil S^^ai (juts' t\y* 

cJL>- JiJj . aj^JI ■ ;}»"j iiy>-j ti^-l oULfcpj oUljJ-l ^pj *»,>- -dl>olj 
c^JUl jjjJlj 5-^-lil ol^dl -UjJ ^JUI jjjJl ^ J& S^ULI icaiJl oLiilil 

. ^JLoJl^ JLjJl4-1 tjjlUJl J Syl^wJl jMAl L-ljJ ^ 

(TJiJI ^-LJlI j-jli mJI J^y L. Jp ^.LLI ^Jdl Jp JiLt-M jl^pI juJj 
cJlSi . Cijj\jk^\ dJUJiS) ^11 pUpj jb'Vl ^Upj oLJI *Upj iVfjW"!) 

j judlj t OJ^xJl l_jj-^« J ^Li^Nljj P-Lijjyi JL-ljJO XLai> JLpI Ik* 
i A*^j)U<kJ| ykUailj i iS~*%A\j i-jL-Jill CjIjjJj ( L5 Ji»LJl pHI (/>jlw~» s-^-^ 1 
iilJaJLl iL-jJI^ 3-f— Jl *1~«jJIj aJj^I «■** ^jbiO^jUl />Uj . iroiJl oIj/JIj 
Varvcs *4-^M 4j»»-JI 5j^I OliJaH i*-l;j l^-lrt^l L* j— > jy*J£xi*~j> 
cLfl JjJlU-I jl^Nl J^ly* JL* -U*l£j t olft^J 1 J ^y-JI oL-Vl oLLjUl ) 

4^ty t ii^iJl *=-»L5JL*-l ^Ll-iS} t ( £^l ^jJj-4-I ^jil ^ i.JLJU-1 j^^aJI 

IjlS^, £^,| jlSJj . &jUl JJ L. OL-J^ i^J-l olj.iVl viiJ-iS} 4 U _ Ojj^ 

^■L> J jydl 01 JVl ^sU^ jJU. *jl ^| . iiU-l jtLdl j Sftk* Olp vlyJb- 
Jp r lf*Vl jS^ t£JJl ^Vl i^lil i^ o^^l J^ SiUli li-it 0»T iiU-l jtlil 
t %»i*£ jJLj If . ijtjldl S^iJl t b*1 iyl^waJl fcJl jjJu" J ay'l, t^JtJl JpLiJl 
<ui ^jyiil < — *UJ-l jUaJl Jl t A--.L.VI 4yJ-l SjjJIj iJLai>» ^jljLail i»«^J 
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VY 



■^jJl SjI^ Jl> S^Nl ii- Oj-lil f Lii c~j Jb- jJl .ill; ^ cJU-l t5j!r^vaJr 

ii^/l ^ 5^-^ 5p J")U- il*Jl ojL- ,^1 r-bll f-ljjl j ^g-Jj jvid jw» js ~J M l 
Jjl> t Cunz ji>- ^j A»jy»il *i-^M-l ol/oill «^lJ (jz\ Jj«Jj . i^jJjJ-l 
Ol/i tf SJL-lJl l^r*' j U^^»i l"J <■ Wurm pjij t Riss ^-j c Mindel 
^ Jj5L-j iT Illinonian t£jj~Hj ' Kensas ^-L-jSj t Nebraskan ls*»I^J 
iSO^jj L-I^l da** Jji ajJULLI OltUwJI Oj^J Jl ilUJ t5^l i Wisconsin 
J^.1 |f 5jL>Cl JL»- .y bjjl jLt* j^p i-JLLM oWWJl oOi-lj . SJU-iJl 

l^St- iojjj S-U>«z» 4j^>- 4j/ i£f* Jp AfjJb- Je ^-stfljJl JJoJl ^-jUll (j-JaiJl 
Jp 4yitf JoJLl*- ol^UaP CJj5j Jf t JyJI ,>LJl J* W>" ^tftts 5 ,>;* 

^.oJI LojI jjiy AiSHj t »_— »j SjjLJI iurf-LJil ^-ij>3l <-» c-J^»- l?-a!I j^Jl 
ijCll ^UJI ^1 jSJ (I i^JUl OLJNI iUS i OL-J!AJ JjVl i'LJl A^J. ^ oJI 
SoTjll jr Vl -^j . illJuIliJLJl ^>3>JI 3J-* v^-; ^J 1 ^ ^ r^^' LlJ ^ 1 J 
*,jlJUL| > ol^iJI p-li «j^l> *i-M4-» ol^iJI Om ^ ,>JI ol^iJl 01 Uit 
i^-j t^iil ^Ldl dlli -^ y^ /ftj Uia A' C 1 ^ c - i ^ u '' ■*• 4 Inter S laciaIs 
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vr 



u^-J» Jtbi J frU, ^ ol^ y^p j^ jl^j, j - ^ oisi|| | 
I**-! J j-J,*-, Jj* Sp tb Jii . jy., ^ ^ ^ ^ ^ gjJ| 
Jj <lv ^ to. ) f mo jj ^^ j ^ ^ ^j^;-^, 
■ jC£*i J jUl Esiancia Ll^J ^ ( Uai ^. ) |^ n J} l^p 

yuii >ji o^ jt j *u >u vr a^ oi & * , ^i^, j 

cj^l Jp G. K. Gilbert l* f li ^| ^1 i^oJl ^ . jAl J* ( ^ 

4» fcfli jjlji ^r jp ^ c ^ ^( ^ ^ ^ _^; 

J VJI >ll ^ if SI ^ ^ 5j ^, ^ ^ ^ >Ld) ^ 

W* s>^i cJ^-T < uy jj ( ^j, t ) i^JUL- w J* >iu cjjii 

OH-' u^^' Jj • jU-Ai J iifij <^ ^r ^ jtfi wji 8,1^.1 o^, 
^ ^ yu ouj_ ^ j! jjJh ur j »yi o,i as , i^ 
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Vi . 



lp£. oliL-jl j* JJjiJI iiU^i LJI/l^I j L.I i Enncdi <J-*j\) Tihesli ^/—^ 
i JU-1 *»JI gLJl ^ jjTNi UaUa-l J* L. Eyre j 5^J y,L-j icoS 

. ^u-i cjjii j up ^ if i>. /ri cjit v^ ^jj^ 1 ^ cr J-** ^j 

^Uiib juaS i5ja^ J ajJlM-I oJ/«M tLj '' Cf* ^ t5JJl ^ ! -^ W 
a*L. ^ j^pl -iaL. CJB} c Jyt jk* J-^ij ._i~/aJl J*ai j 5,1^-1 oU-j-s 
V-Jl* oj^iJI VI jSocj. ( UAi Vo. ) f XW Jlj^ i *>■> /rSllj 5JU-1 

i*ij Jji JW Slyt 5^ ob.iii l^L Pluvials ^Joll ol/uJ! <L*f- ■&) l-i* 
jj*. > ol^i l^JUi- a^jlU-I ol^iM Js* U^j * u^ 1 c 1 **- -^.i—li 
j»M& J uj-jS-aLM «r» jlr*l U~ V*** ^J^ !^ J*' Inlcr-PInvials 
jjP Ol/oiib S^all > ol/aJl LU Ji* Jau, j&f Oij . aU=* S^ S> Udl 

01 Jl Ja-jSll JfiJl iik>j Liyi JU* j *JC-^JI v!/"M «y^' fi^J ■ 9^ 

t^JJl iU=,NL c— J o^J ' **W- i5ia;ur -^ 5: ^^ ^^ '^T ,i !^ , ^ , 
J Hit *£» jy>r Olij S^UlI SijJbt OJ^ Ji ^U-l vlijJl j ^ ^ 
Ji^ «: JLJI Lf ^i\ j-b. ^-i 0B3 . i^OJb jl^-lj ^s-y > S-W-l jMAl 
Obj-Jlj Sahel >UI 4ik> Ut c oL^ 1 4*-^ ^ ^^'j ^ U - tJ1 p i^ 1 
Sija^ CJB} . jii^ ^bc £L^- CJ15^ «^j Li>i ^> J** J *-i>-LJl jtblU 
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Vo 



& 4>Jl V> J-I Jl 5 jUI iijai ^ coL. jJi S^Ul ^^-Vl o^ L.f 

J VU-i j^b ^j ^ jjWi jju. ^ cjkj . ^J ^ ^ 
J\ ufcU j Jij ^ jui ^ ^ ^ jU j ^ ^ ^ ^ 

. j>U-l cJ^Jl J iiU-l «j i^Ldl ukj^JI l^i Jus 

■ JW-I |H^jy j-J U ^ Jll^U, oKl ^yr ^ ^f ^ ^j, ^ 
CJIT ^| iy^jj, vu- oli J,i J«fo ^| c5s8 j., ^j, j^ ^ ^. ^ 

^j,i db. cjit u* ^ ^ . i ^ j:W j I 5>i j i^ ^ jjf ^^ 

•Li-* J^ iiU-l JJ.LJJ W ^J| ^ui-l ; jk^l Jl >l, j oWdl 
u^'U* u* lr J. (i jWL. J J** Ji JI^LJ, 6LJVI ^ J& ^i 
^ W s>Jl c^- ^1 5>il ol^l dib ^i ^j . JJiJi Vljj ^ 

Atlantic ^Vl t Ull 5>i ^^j ^^ S>U ^ ^, flja ^^ 

&* '°^ J ^ ^ ^^ Jl J^^ 1 > ^J^-J ^1 J^JI c Climat, 
01 il . ^1 i^i ^^^L, ^, 5lpj UUji ^ ^j, ^^ ^^ 

^4i ^ jyj, j^j, c^Lij fUlj ^^y, ^ j^jg, oU ^ 
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\^j /Ti\ V-Ut ^>3I Jp Jjuu-i »f . vj^i e gn ^ ^tr our 

c 

uSl ^^ ^^ J*~ »>- »UJiS} i ,1^1 Ju^Ll 5j,UH vJl 5k-»jj 

y^ui, ^.jUt-i ou-yi j c^~.i ^i y^i >ni duos) < ji^^i 

^1 S^siU l^jli ^ iUll JaJIp. Jp UblJl olrtJ vU oWJ i^y^J 
J L^t sJYiJI UAI oUi^Ll jy i ^ j « icjuill i_50H » ^b J/ 

ai/fl, a^j>i jtiAi ^ j'b- ,1*0.1 cs^i ^i j i ij ^j\ oL .^;i 

U Jp Sjbj 4j~,L-Vl .JbU-l oLc- -y. o> -J ,1*01 t^^H ^j| J 
V!^ J* SjAl jyiy • u^y-JJl.^ *bN J^Vl S^il ol^Jl JJUb «5jb-? 
i> CJJ iftk. U 3j3 ^ja>. J| UjyJlT ^Ijj liLLJj jlAIj t L-J v ^p 

• Wf iSj&\ *Sj^\ j ,1*0-1 cf^Ll ^1 j SjjUI 4^ i^iU o^bu. 

-kJ-l tr J ^Ij i ,1*0-1 ^^1 ^.Jl j ^JUA| 5>JI t bJl 4ji kH S^LU 
^/Jl Sub Boreal Jbj^Jl 4Ji 5> L- c-jL^I jdl S^til i^bll ^ij^JiJl Oli 
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vv 



L. Ajy'Vl *):M ja JU c ( &1\ JJ i±~. Yo.. ) Jljj^J 4~i iji h\Ju JH-j 

5L>~ ^-^j cJK" ^yJl j^^Jl .iJll; i jj^aJl Jp ^Ij jAA\) JbUil JaJl^- 

OK" Sa-jlill ^jjf-J\ AlJl j OljJ-l iJ,Lky JL^aJI jy£> j* Mxi . LiUJl liu, 
i£*\} l±>)\ OLiSOl Oj£j c iJyi. jtL* J jlf-J- 1 JL^aJlj Oj^i ^ ^JL. 

jL-l iJli jUic Ubji ^^££1 ai o-Ll ^^Jl l-j^^i. 01 jjuj . "upLl jUil 
■ ( ^!/*" ) u^' uu L* u>jl J J*-jil yJl oL>j* ^^ iaJaJ.1 oJL* i_iLb> 

. Js^II i\e)\ V-Jli SU-I Jai Jp i^UJl 3jt iJ| 

yi . f. J A°. Jlp- j ^b. ejJbJb" t dUi tf f*}\ Jp t ilb* OKj 
J iyl^JI jLLil ^ ^1 J»^\ dUbi cJjji L. lil t 1^. j*Tl ^J^k 
ji\ Sub-Atlantic v-JU^I <ui S^iJl *L l I ^1 i_Mll Si.. ^Mlj ^U-l oijJl 

•-U ^ diJoS} i^I JJ SjU ^ l*^ SJjfo Jay i^aJ ill j, Sjo^l 5>UJI 

J*jU^i,t Jl ^jl c^JUl SaP^Vl (JiJlj ol.j£Ll jLrl f l lJULI y 
aij T r LsJl J^L, Jp i^Jl l^^ jISjuJj Lvl JU*- J ijl^l ^^Vl 
\^i\ SliNl 01 Ml LJLbLl 5^i E. Huntington j^>^i* ^,^1 oLlsT ^>^j 

> Lus*. OK* dUi JJ Ukll ^yC j" Jp jl&l JJjdl ULiJ JUA J 
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"A 



J Cyrene oki ^ v ^ ^Ui^Jl J ^faJl ft Q| j|^ . a gLl jjU* 

^°^t^ u v— air ( y jCi ) u j ^ii jj_b ^ iij^ 

Ji ^ ^ «LH ^k jJl v^l 3USJI ^ |f . iauLill >J| oLUp ^ 
•W I ^ Jj • ■*»- J*f J] s^Lill *UI ^ Jla ;&>, Ui a^ju- 
fLiJl J»L. ^ 0l£- <jl J, . UUI jUNl Jlk; ^ Limes i-iL.^1 oljLU 
VIS' In c\l\ j^Uw cJtT jLb. J SJL.JJI Cull Lli JL^-ji Levant JUJJl ) 
ai s^UM oi*, » ^U-i cJ^JI j 5^1 jtLJU JJbr jtUl j L«JLf i^u 

j^.vi ^ t ui uui ofidi ^i 4^1 a^ jlji e itAji ai 3 j ^ Cm .,i, 
y~ J uyj* sji^ji 5>ji ^1,1 ji is ^ i ^jui jU^i ^ ojj . ju^ii 

A^l 5^1 Vj t u^j f LiJl J^L-j ^j Li>j JU* JT J JJjLit jvAy 

J* e^b r^ 1 ^-j v^» oi^j tJ ijji j^ ja)\ j^ . ^^ 

Jl Li* L53li t jb^Sfl Jit SiU-l «ui oltfjjJI J jtAiJ-!, c £ r Jii\ J^b- 

j*UiHj W*JI ASJ *** j£ If S^l Jail oUj JL> Ul&l AjLJ-I (OP 

jUAl J l^j ^JJI J^J| siPjJl juis-j jji . ^j^J OLjVI J^taJtf ijUJ-l 
(I If v^Ll ^1 J^b- V ^ Vj ^l jju ^ V, i^l ^Uoll ^ JpjjAI 

. >w..^. 4 -l ^J.\ J^ J AJjJI Oy.1 si* ^. 4i,j t^jfi. .li,-.... 

cSa 01 ^1 1 ^U.1 jyJl i^i j jjTI ol^tJ .ilLfi i iJL-iJl IS^.1 j LI 

Ol;U«L| f Li ^ t*0Jl ^JLJJI jlUll fr l^.| j JU-I y> |f SJliu. ^^J 4-^ill 
,jd OiJ; . OLJi/l J^y JJ SjjUiu- olJLiu JilU ,jSj i i\ i icoiJl 
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VI 







■ i_j|*-X*l 



i — rr - 



n rim 



oliJWi ^b- dUiS) V*-^ 1 jit^ 1 ^j 4 <y!^-^ J*^ s ^ 

d^tf* Wja*. j ic.JLiU ol#»Jl JoJj . l^-iJi Sequoia jW^V y 1 * oUL- 

5^1 cu, UJ^lJ -^ js^l #M J »ji>JI jU^l 4«V Jp Carson Sink dL- 

vUSji t-JJ* eJUt- Ci|/i If^"!? l r*r-' ■*• »W "r* 11 *** cA l ^* Jt* 

. l^ oLJLp ck«Uj Sylr^J' oU*i»JLl JUJ fJj cILp 
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J«-l A-^Ul Al~. Mill J^>. ^JbLl V-LU Ol^dl i^S CJtT JLaJj 

c ^b 7 f -r* f ^ ^ fy** ^ ^^ c^ 1 * r^ 1 "^ : ^j 1 ^ 

*^W j- J J *—>!> 5j>^»y jlWl & 4iU-l jUdl Jl SgJWI SjL^Ll iLiuf 
i-y^ll t^iJJ, Li>l j, J- J ^oS} ^^Jl ^Nl, s^Al io»d,l 

«LJJ cJjll Jjljdb i^ULl li^dl ^J j^l cSjjj^Jt tf u*aU oli^H cj^- 

J 0^ JL* 01 os>- J t LjjJI ^jyJl J jUa^l ^L^T J U5LJ JL* 0? 
^t. j*- UU OK} S^aJLLl jL;Sll ^1; Jp o—£uj LJWI ^jyJl J *,J Jdt 
oJl* >M cjS} . SJl^lj vV SLJ-I Jp liJ c £«ii IT 1 oUyujyi J^Uj 

0^1 j* JjSlI oLJ^iJl J Dust Bowl ,—1 iijjA\ uij^ll^ >il j ^ildl 

Jj C Ob^JI Jl lyA*- t^jl^JI JUaJl il -AT.L JaujjT Li^iJ Jj c ji^iaJl 

^jill Jajtut V U*I t^JJl J^A-I jli^AJ (J^j 01 -j^x |f . UAY fU- J J^- 

(^i (J ol^xJI t_...^iL* (J oL>U^I C~L>»-^ Jij . Of^ai V^bj* OJiyu 
iL.^11 o*)LU Jajj . ioy4-l iSOyl J Titicaca BlSLiJ S^ j liJUiS} Li^l 

i-^ j ^Li^Vl 01 J^ill ■j^jCj Alice Springs •£■ ^ ,^-JI ijJL. J ijj*-jil 
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\\ 



01 db^s* *^3j i j^- A--UI 0y>JI Or &* cJVU-l Jf j iiiJL»- .AS Ja»L«Jl 
CJIT jS\h\ J**j J «sty SjU Jf J U-la. j£ |l j»\i£)l\ Li* Jti~\ 01 /lu 
( ^UU ) o'ljiJVl JL-ljAI Jp JU-I y* |f jUa/ill i~T J Silij ilLjb 

V-lrtl oti**^l »JL* Jdj . ( dUi Jp %|j> _ OySJl Li* ^ oU.... ..4-1 

^Ci J\ 3 \^\A\ aAi j ijxjJi ^ Ji >>ji Jp j^ji ^ ^ i^f 

J^flJ-1 ^ U J*. cJS" ,^1 dAL- a^L. jiP oL»L» -^ U-l^-l IpJl J-^>JI 
V-Lil oLJijjJl ii^>. JipL-y . fcjbJI JJ I. 3/ij ajcjlaII i^,Ut ol/ulJ *JU- 
. JLLI JLkJl J^Ui^l J J^il ^Jp Ja-tsi Jl J^dl J dU j J; jiuWl. 
^Jl iiJKlt <:U^fl l^ Jp jlpLw" V-^1 ^j>W ("Wl olfVl *,» 0\ $ 
jJl iiU-l vi ^ifU tfjUiSlI Jlks-Ml Jp pjQ-l jj ^lil J cJJb* 

j* it^o*. J SjL^j ^1 J*j£ ^jl jl^lli oLJIjjUU v*L-J-I 5^-Li /vyUJil i* 

•^ ^aUI Lj»vyJ ^jsll ^k- Jp £ldl Jl^l ojU U \h\ a*LL\ ^>»Jft 
Ss - J!>^ J&l <£^ S J°^ V^ j-* P^ **""" jL " cS-JJlj ^JLU-lj *uJJJI 
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Ao 



J AJaLi l^v ^.UaAlj JL4-U . ^jNl ^K- Jp *>w,lj i*^ c>U4-l *1^ 
cJlf 0]j soJ-l J) (j-^UiJI J-fjIi ojuiJL iju^j 0j5j \jj| ol^Ju^JLjj c I^Jjp 

iJLb Jp JJjJI iJUj t i-jL^Nl jf *LJ1I V-4;UtJl ol^UiJl ,ywo JL* 
^a2i\i ii^dl cU*P i_is«a3lj . iijU-l iyJl j^-j |Upj i^L-jVl SJLp t->J»j 
Sheet VIU3I oUUMJl J JU-1 j* (f s^iL. J^rf L. UIp, jLw-^I (Op, 
UjarJ.1 jjpj SJpLdl SJUJJiJl jiail oUy Mud Flows X-ukil J^-Jlj Hoods 
V^ U UIp SiU-l jULli ■ j UJbUl cApLJaJVl oJl* 01 NJ . ^jjU-I 

Jl^ll jlAxi'il ipLjajl ls JskJ Ojil (j*\j j Stovepipe ■y i-j^Jli SJLjJLp oL-L> 

isJ\ U-3>. ii^l a^ ^.j . L^L^ -^ / * ^ Jil ^ Syl^wJl 

0? ^>yi ■> *Jlj « ^lll c bi. ^ULl of » J>. i^JJl 0>U (jMtfS . tvJL 
Jfe J ^J Ujb'.c ^Ull jJcJI o-S ^1 SbSll ^ Jp t ^ iiU-l jbUll 
Ji « «r— »•• ^>JJ*Js4-l ^^U J^SlI ( jjkdl ) ^ U^aaLl J^JiJl 
. L*|l iiUl VrjJ^Ll fc,jfrl J*>U OiL. ^1 J»j>Jl ^ilb I^^p £** ^ 

liUij jjJl Xp^, fr Uaili v-^Utdl ykljiil I -W^o ) JLJLU cJUi-l pjy 
cJ^ldl j Uj^Jl, i^l oL,>l Jp iiU-l JUJj, i_>UU *l>l Jul Lit- 
^i* ' JJ^J >*i" c L. Ujj v- oL.^11 oJla cJlT |J3 . ■jj.ytjJl O^JI JsU- 

ius oWda-i ^ Ni ^iii j i^ oir yi^i jkiii j ^^uji ^i 
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A1 



j JLpLdl JbJLiJl Jail oUy LLil» "5^-bu' U Jbw . oNU-l ^^uu J ^.j./tll 

4>-Lll ULLJI J»^> ^ a^LJI dU' 4-JtJ *iUj ^Jl iLl&i; oLJL*- Uiy 

oU^Jl oli jtlil J JU-I yt IT i 4Lj>, . -yi J*i -U! 1,-1 JJ&V ji\, 

* * * 

O^UaJl j* JT J ^Ij Jily I t^s^l Sykdl y^tfjl <&-Jj,jyjJt-\ 

C-*Jl j i-^Ldlj v-jJj-JI (JaJI ?-Ujl]I t/- *^UI *ir^b ^^Jayj^-^ 
L^r Lf J l? (J^ - js~ L5* • *y OlilCJl t£y Ujup IJL* ?«-iiy ■ vL-j-jlj 

liASoJj VjO anejli i^v/9 OL# LflJxJa— * ,J*»U *fV** fnrj?-* j ljL*xS* ^»>^JL 

Jli ilJliJl ^/t-jlj-sM -j-jll J lili-Jl j-lw. t-ijjs Jl jl ^Jail a-^-jS-JJI 

jl J*lj*Jl l>1 JiJ-l y-. jl *i\j . ii-j-U-1 ^^ujl J v-iUU ik-ljJ Cjais- 

Ji i jjA±-\ oijJl J 3^jJjiy^4-t ol^UiJl Je JiliM/ f> 5; ^Jl J>j>Jl 
j ^^-jjUaJl j^Jall jJjJaJ j JxiJl J-«l»JI <SJt€ \+\ i__^i C-ij ^Ja- Jjfctl 
. A»Uj-l jtLAl cjjsrl JT J 5y5)l JJ/-A4 i— iLiaj-t iL4» Jj£j 01 l5 * r u Vj . ( _ s «oUll 
*4r^!j (j-jjUoJl ^jiJ _ Meig !_jj^»j ^I-I^x—Ij _ i_iUJ-l SJUJLiJl ^lAl ^jii 
«i-»-j t «_»U4-I SJLjJL^JI iylj^sJt' JL^I Jp iilsL-l ^i jWLdl Ul i ili^ 
Jj^J L. Ul£ t iu-ioJl u .>.tJ^I j1»Ll. J aJp- yk Lf ^iil jLJl P U«Jl 0j5Cj 
jL# U AJU>«iil 4j)U-l «Lll ^i^ L*JL^ ^>U4j ijLip- 4jy i->.yi^»j^J-l J-*!^' 

* e c 

OljLjaJ »y-^» j (j^" 74*-> jj* 1 ^-1^ jl Gullies i^ JLj jU-1 Iua jJp Ai-*^ 

. i-JUaP 

** * * * 

Oj£j Jl «U-I ^1^1 VI jjJLL' J iJl/uLl Jidl ~4&>r)ly \iju» .jJLj *JJj 
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AV _ 

fi"\ ij.jUaafti ***% ^1^1 Oli v-ojUfldl ol^UaJl dJUb ^y. f\pM\ 
^ ja u£*\ J»T ^ jl U-jjy Jii vi i& jl\ ol^lWI dJU* -^ 

* » fi 

Jp Uyl d~j>- <y V^ 1 *x->lj O^ 01 j&c ( SjjI^aJI Jjj^JI ) « Ergs » 

£. *>^c-SJI jDa>Nlj JjJLiJl, /Jl oli jkLil ^ . AiU-l jtUil j SU-1 

Jl 4-1*^1 2L>Ja-Jl oIjLJjI JLpL_j 01 ■j>j£ 1 5^-S' Sj^i—j SJLoi oI^Lj 

*....t>P (J^U* ■3*=*-) (jl *i^y* CjAjLJI jC (J oLaM aj _J1« lj...ll < _jy«dlj Tt*__j 

(S ^J j&\j pk*J\ Sj/wJI jtbll jlpLj 01 jjSjc \f . i^ililj fliNl ^jP/j 
Jp jl oUI^A-lj oIj/JJ J>JI >\£\ Jp Li>l JU* *l,*w> j « 5iU-lj » 
y» |f iuij'll S^i^aH jWJil i_jj>i us»- J ■ ^yW -^jr*j rttfM Opjji (iLiJl 
i^Jpl j SJblpi ^UpIj JL4-I jL-J Slykj r\y~i\ 4 jl>J-l JLjaA j JU-I 
^ywu "jP V - !?; J*' "■^"ti l"JUP V^' W* ^M - ' *i$\ { J > -J ■ y^U- 1 

Jaiac t^JI pL53l Ol*L*j 01 i_^*i L>Jl* a-^I jtfi 0j& U, jl t O.sUl.1 
j^U U ,J\ ^Sfl dU" Jp jS>i 4*1^1 Oli iiU-l jkUl J i^Ul-l 3^^l oti 

jLUll J 4V»I d-s- tf ( j^Jh ijy jjkpl JiL«>Nl Jt SjJill Uj^JaJ 

c U5Jf ol^i Jp OJL4 i^-JJl jt cSjiJl Jail O^i \j<ij . »IAI y»j Ni iji^wJl 

^1^)11 J jt t^l^-^Jl (3UaJI £ p- gS ^\ jl^SU V^-iJ 1 J>f-U ^^. IT 
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AA 



^jsrjJjJI J— Jl £■* ij-ij^wsJl ,j1»UlI J ^l—j^lj lIjnJI iIiLJLp- jil^Jj 
L.JUP J~JI IJLft -jiUly l 4-»~Ja% 4jjLjaJ-l iiJl •>_*j J Ji» JS" o^v4 ^JUI ^Ullj 
l^ ^ ^/J 1 jj-dl IJA Jl ^ . Jl£llj ( ^1 ) .JLijJl ^.-^ -j.« SjsJI jjo 
*^l% v-i^l cijl^sJli . /will ^ -^ ^-^ v>^=" ^.tC->JJ ,^-L-Vl jjOJl 
ilOi.Nl Ju-JaP Jj4_- iSJ" J*" J^ 7 L* M^ W^ 1 ^v" ^^ «-' C* 7 lt" ^" 
oK^i- 3_>,p LuLdi Oj& Jlj i~>j^ ^iJill -^ ^j-—^ oLill cJ^^-V ^J" 1 -* 
iJL^-Jl (jk>Ldl flJL* Ji« JL*i L« UIpj . ( L'picropcnic a— -I^Jl ) i~*aJ>l *i)\ 
oliU-lf f- jJU«Jl 4s>-i j^J 01 L«J ^1 i~*J»1jl^ ( _ r j ; UaJl ■>• UUaJ 
aJL>- Jl-<*>L. 4£j» jJp Orogenesis AjyJNl 0)&s)t ofcf r -Ll t^pi j\ 5j,Lj£jNl 
^jlsLil la..*) aJL»- ,U-"5L- j! iJjJii" J*& -I^-jj 01 v j^jCj . idiiu* *J"^j |^ jl 
t iJL-.lill 5JLLI jtUJU i. Jb JU-I y» |f i Cij£j ^-Jlj Sj^-^^jJI SJLf-Jl 

"Oitj jVf«J Vj^ ll-j - *- iSj^- »!-<• l-Ww J)>J ^ c jV*^ *?*— "^ a W^' jJ-vX* 

J*)Ul fjjSjj . S-jj-jJjJ-I 5,^1 eUl i-j^bll i^ij^JaJl v_V}fe>-lj Ij^jJaj i>-jJ i^jJx* 1 
jV S^L-^^I t_->LoAI If- /^37 i j6\ ijLbjJl ,j-iij ijlj^wJl ji»Uil ij *-jlSjJl 
aJ^J *JbT $1 J*l ^U.1 .jdbsij . vVT ^ J - 1 u* ^ i =M- 1 ^Ul 
iJb&l «AA 1 ^jCj . ^ SJL^I isoiiol.1 ^IjNl r-L> ■/• ItoUi-l jlf U^. 
y» If jikll £UI -^ JLwJi} iSjai> O^tf 01 bLtt^j IpL^I /Tl lZJIT lij iJ^I 

J 4-»-bH ^IJb-M\ ^ Ijy^a jij£> *JjV--= .Uii0' Jl ^z'y If 4iU-t jJb»VA\ 
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A^ 



jl>b> \l--jiy~ b «LP jjwyS-JUl 5^» (J \*£>X>- AjL^aj ^^>- IJ-*J . ,_£^l 
oj\J-\ i^-jJ vl^- ^ *&*■ tJ>j> Jt J ^LiJ jA\ iJLg — il ^IjSU iioikJl 

e^i oi Jb ^i . ff yi ^j-4-1 csP M ^^ ] ^j-M o*y » w * &&> 

£j'b b> C-j>" Jk&\ j Sib) C~- 0* g)\ ity- i«LJl ^LiJJSK J 
aJUJJI LSvj^I j iiUj-l ^bM Oj^i Ol J*^*-* ■ *-*!* *i^~3 ^Jyjyjs* 

iS JJI oi^Jl ,j~*J (J «LJj^sll olJLicJl vLUj l^U^I JL* isdL>- iiLjaj LjAj^J j b-*lj 
O^ J L.U l^jj /wall P jj i_-jiL t fljilall jtU.1 J JU-I y> If 

i^L-j^JLIj J*M £bM Jp- yjy U,yij ei*j . v*J*-" oIjI— jVl f ^ jj 

iyLS} iakJU Vf^Nl ^Ui-I Jl jJLJI IJb Jui£ f ^j t ( J~*dl ) 

C IW1 OVi Lb j* JUol, . J^i SUjJI, o^» (VI J*» ^ WAtf^-l 

Jp SJL-^JIj 5-^Jl^Jll ^voJU*^ J ^b JlS <£>w*Jl CjU«JI j* ^-Ja-Jl 
cb*l Oil— ,yll S^Ul ujj^ill vr-i «^^ » >wJl fji j/u" (OP -y ^p,]! 
OlAiJl tf ^y^Ja-Jl frlWl IJLfc Oj£j Of J~*M Jl 4J1 . oLtiJl lift 0^7 
o,]^U J\ja£ U-Ajp UU-Jl £b. j^ Ij^ow iJLai «J»jjb sb'l Jj£j Jli ijj^waJl 
J1>JI tjji o'W^I S^l ^UUp Jp jJJII Ji^Jl v*l -^>l jU^lj 

. /waJU jL»-£jl 

Jj iJUJiJl 15^.1 5,U j UJI ^yJU tfj^Jl JlkJl j* jLwill Jlj 
j-bil JjSC i^ ^^i-Nl ^^ iJjuJil t^U^Jl jj V-^l VilUl J>j> 



y.i.i'. i.. '.rudi.^.Li.iu ai.u i. i..ij i i.i i .i .iii .■j.j i. Mi: 



oijb i^Jjj* l» lilj . -iLUij ^p^-dl *iAs>siJ" ,J-Ij«.« j -wlyl oj^J 4jjJ OjSsj 

Jj^J 4>*~i ^^JlOl oyl Jl jut Jj «-i-JI jb^i *hfl jL*^! ii^L^I Up 
iL^Jl Shattering jii" Jj ^jy o&i V^ 1 J^' J*^ .UL-Ll oljjlL 

V-li ja i-^yjl ylj^U v-JL a»I>Uj v-Li jx f-Li;^ Uj «• f j* * ^U-i 

^Js*- <^r Jl i^^" f 0"J • ^ Jai-J" jM ^^ ^il*! 5,.lL.; J*. I^aL. 

*— ^" «>* y*' ^^ Vi» l j^ 1 j^ ^^-j W • ^^-alj Sj^oj Siyu J^UT 
J U^il, [a/ OIT UT l^JL*. ^,1^ OjtT US} i J^Llj v^Jl Jp ^JLIU 
Jlp t i>jJl ^JUJ-I ^ JjLJ» ^ ^jj^ Jji j A \jJ. } ^ a i\ ^i&js oUL* 
L/y^t "^"^ (Jj*^* f^ 3 -" .Ji-iiCj iiy-j aAL>*JiIj S^5lill i^iwaJl il^ll 
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<u 



oli^Nl "Ay* 4^ lj^ ^JJI jiill i JiJLls jUL. J Vl Jajl^ U J**; 
JlkJl vJi J l^ j*Tt iiLLl jtlil jL,ly» Jp v^jjU-I SfciT 0j& oUJI 

J*i J*ax* y*- Jp- ol^ oJJL. J-iiJ 01 c aJLU oly- JL. L jIp- Olf jloJ 
Of 1 iUi tf f*)\ Jp ^jf JLi ^jJ-l vr-jjyj^^l ,1^J| ^j ^1 
If yj-l alii J*i ^Jli ^ Syl^.JI jtUll J 5»yi \er}toyy£\ Ol^UiJl 

v»f jit, -k^j [^ c lji ^ of, c ^uli j y*. ^1 oi^jji puf ju-i oir 

sUlT liLU Ljjuyj x« jl Ujji; jl l^ ,j^>o- of -jiCc *j;tf ^ oLL-jI 

o^ UJb ^LJI jUJI 0j£. If ' ^i-Jl *JLwJ jbM vjj-JLI j» jJoJl cf^Jl 
^j* c^ 1 Vi" ^^ *^ (^*1 J V»LJI OjJlI jUJI ll» .jJAjj . AjJ\ yju. 
ol,UL jUI LI* jliy . LL^f JLc* J sa^ jtb. ^ oL-1 *L.U- ,^4.1 -^ 
The dust ol^Jl S -u^lL » ^^^ U } yu^\ jdiydl S,^ J o'iUi'bll yi^l 

0* r^ 11 t>J ■ ( lWI ^ C^ J o*^ 1 J 1 * 1 ^ ^jl^— Jl jtULI J « devils 
^1;^ VS^JI ^-L^JU v-Jli 5»y^» >&«" JL.JI ^ ^-L~. Oli t jJUi 
OUJ Jjij Sj^-^ ^jl Jy Aj-JyiJl L^sr-Sfl SLiJil M,i o,L- JLUi . iyl^Jl 
0^ "/ Y« {f J»f JiuSJ ^1 Uyi OLl&l J^- i3> OjL. U jtSi iiU- i^jf 

: ^ J <»w»!5 *d^w s^UaT ^oL— ^^^ri 1^ . yuu iyi,^^! ^1^1 

JUS .1^, Jil^Jl cJl^l 1^1^ ^|, 5^1 s^j^^^Ji VJ/i j| ^ 1^ 
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«\Y 



l Ul^lj OyJl 5^4-1 4jij S^il Jl** ^ Jf ^jL-^m, J J4Jl» ^ 

Jl MA "J=*ll J*~^ SnJ* 11 J^lAl J ^M^ 1 olykUill J* j^il ; 
^j . ^ojJI jUcVl ^ SjIl- SjuJI UJ-I jLUI l^Jp. Jjlj ^1 y jiS/| 

ittU 5jL^ l/tf} oxxl oljl^L, J,>- ^ Lgja^: ^l U^J| ^,Uodl 

,^1 ( n A^xi^ JjSfl J-oiJl >Jl ) Endcreic ,>LJI £ >Jl -^ ,c*; Sylp^Jl 
Jj UU- yjUl olil a^ ^^j ^U*dl ^Jiil ^^ ^- J ^j^ 
uJu.^l r Ui; 4L* 0^, ^ 4*j^| ^^UJI J^j* jl L. ^i, «. iiU-l 
>ll oUj oli dlJi j l/li 01^1 Uj jjp iyl^wJI jUUI J jl^SlI jt If 

,—1 LJyu yi>- ^; Olp il,A j Jc,yi\ ^. Jp a Xj ; . Uj^-j jO^. 
J Arroyos ,^-Lj Ja^/I J^iJt ^k^j Liyl Jl^ e |^, j W adi ijjjSfl 

' « r 

IjU^I /STj 4*i> jLLdl ^ LjjkL. JLw-j ^Jl Allogcnk- Sifcuiim <yl*-'l ; l,A'l 
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nr 



y» c j^l jrj JJ\jr J J^» j» IT « «^>! UbM jV* *U .s-M 1 
\iiJi J* Jjj If *iU-l jWAl J OL-JVI ^^^-J oM ^-»-f f-Ai i**J» 

. i^l ,^U*kJl» *AA Jl 4»L>Nty . OlOl SiliS* ^jl JaJI^- ^ r^y 

l^. jitOl o5^ ^1 J*~JI oU«i>«. Uiyl 4b> i^l 5|a/AJ ( y^Jl ) 

WrW s *Wj W^ cW 1 s i/ 51 ^^ «^W v-to ^ V' 111 «r— W 
«i* ^ JUJ ^j . c yi yi V^liJl <>bll J VW^ J^ *%* (> 

. ^S/l o»-,yl ^i*} 

<-V«i c£-^!j J^s" A**' •** C-»*Jl 7*)*** 1 y-jJa*JI o"X* ^ Cfe— A uJ*^ 
r-jJl^j I Pediplain ) e^lj^wJl JU«sJl Jf-Jl; « Pediment J Cj>jJI p~*\t 

Inselbergs ^il^w^l JLJ-I *— \j J"&Jl «Jl* <-*^«y 1 ^trybj U»Mjl £ jt— N ••** 
(Jj>*J\ i_i-v^H jj*^ Lli« Wj/*,I t/^" v-A—a- jjp Ja-JI r*U~Jl j^jj «^-*»- 
Lft^t uL> Jp A^yxJl OliU-l Asrj^i iJU-LJl 5iU-l ^L-s- Jp Oy*Jil 

■ ( Y J^i ) ^-Jll ^ -^ 



kt ■ 



4-kUl ^Ijll) yi /l; jU c-^jUI jja- OK' lij ^ y^i ^1 ^-y jl r 

o'lil C£L~J.I ja '**■}*£■ jJLxAl ,Jf-Jl ?Ja-JI 1JL» l5^4_) . ^UjJL^ *i, iS^ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



<U 
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*o 



r^ J W*| o-jL-iJ ooa j^j v, . jojj ^ji oU ^j, ^ ^ ^ 
a* air iii u . i^fi jj, u ^.iji, 4!^i r Uij 4j o^ •* ^ ia>Jt , LU 

. ^ 5^l> ui^jil tfi* ;l*1> J^b Jb J oLsj ^ *oi ^y^^ 

t ^ s*u ^jjxJi y>^ ob-u j^u oi -J jZs, ujajb. jf -j*^ jj^, ^ 
>— J o4* c^ s^lfe iUi -^ f*j\ jp ^ ^jj, 5yklb | ^ 
4 **->* *>!) i-ijAl >>!, ^aJl j0^> ^ j^j, ^ ^ i _ u 

ai, i *Lj ^Jl u^xiJl ol;la>ai ^ ^^ ^^ u ^ ^ ^ 

W -1^. a* oUjifl CJ ^i, ^i ^ ^j, ^ ^^ ^ Ju ^, 
J*ll o^ J ^ ^i ^i ^ tZ A rAAi „ Gull . es % ^j^, 

C^oJl ^ ^ii^l ^JJI J, . , Bajadas i bUJl ^l Jfr hy^.\ *\J\ 

cj. &^\ ^j\ j* ^ jm ^ ai ^^^ ^^ ^ 

C*!r» HA' u^ 1 v»— > JlJt-Vl, yi J c~>jJI ^ JL^Lj 

c^oJl j\^ ^it cJjfi aJ^JI ^i ^U, Jp j^Lfa. oLyi J^-J 
C U ^ T Jl^^'J^I^^^M^ J ! r ^l^^0l^P i ,ssc.s jil'cdimcn. Cols 
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in 



***-• «ii«>il J*tt ojL» o^oJl -^ i*."*, «.^^ Ju*j ^Jdl Paliplain 

. Residual Insclbcrgs 

^1 > l AiU-l ^,$1 J A^Ml JU-lj 4J^JI jtLU r t j^l Ajii, 

jl>^l» ^JU-I Jp jJbii . i^ui oi^i j^j; ^_, ^ j^ t ^ ^ 
oij^l L,- c— J S^wj^i aJL^ ^tjl ji^-j; UUJI JlkJ J SiLU jL.U.1 -^ 

^ ^ Jf oUt ^v-j; J,^ *wri N viJJi Jj iiUNLj . ^n^ll ; uJj!t L,„_j 
Li Vpli J&\ oyLidl i^Jl ^AJL-Jj 5y*» iJJJo g»^ ^ r U ^ 5^1 ^Ul ^ 
J><— M oJu J^»i L. UUj . 4jL^. ijy^u J^JI oJl* «Ja~, j l^m i^jKJ 

Jy S^iL-. £*y 01 Aji\^iN\ JUL1 « JlA jSCx y oj^jJI j a^o. j* j-^ T U- 

. Pcdiplains 

olyA&l ja ( liaL* BornlmrUt jj* ^x« ) Insclbcrg cSJil^i;^ JjLlj 

■jitij j5^ . 5^ aI^ ikT Jl j^^J-l ^i*o J; ^ UjLuIj Lj-.l»«j-i j 
*JVi jSLiJI ^->. -^ L.I . fUiSll -^ oil. SJaJ iJLii f jj\ -^ iL_J\ ^jL^dl 
Overhang ^-JU-I jJU- LjJa^j jL* JU-I oJla jaaJt I^T li"i^-l oiJb>: 
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AV 



*tt\e>| ^ J"# -iiLi* •**-/ If ' ^y ji Wi— • -u-jjo^ j^-^i u^oJij 

Jto- jl lAl£i! JUJ^ J 1.1* \jj* j^ai\ ^y ,_oJj.j . l^jl^- Jp jlJbiNl 

CJl*i i%^. jtSl >-s* I ,y Cij&J V*! ilL* 01 Nj ( aJs^I ijji-il ^ji/l 
y^\ UJta J4-JI ^ ^j-Jj . l^L-?- (Jp C-^jJl J^i jl ULLJI J^j— .alJt*l 
J <s*l*3j j^-JI *.jli*l J oli*5b>-Vl iJl ij t JtAsJI ^ jjjjai 1 ! -jjJLa jy 

J Vf^J*J>*Js4-l CjI^aUsJI J^al r-^i t-JJ^ Ol^jii SJLP C-Ja— J JLoJ 

/ Ji, JLiUAl jtUil, iiULI Oj SiLUl jtUI -^ JT J c^Jl U**j aIU 

j>^S\ «_JU-£l Jl (^j* U*P ^ _ jjvii Ij Sy^dl jji Oj£j 5^Wl jjal4 

ol=i JJ V*-^ 1 J 1 ^ 1 (****■ ji"-** p** V * J^b ^- : ^ : J , i/sL** 1 J*«— ^ 

i>->|j ji* 1 S-»=-tJLl i->j^]aJl ol* JJi. J Jidlj c-xJlj ijj>*Jl oLL^p ^ jjjaTJ 

UUdl 4*JUI iJj&iJI L y«j ill* CJI^ 4it -^ pijJl Je- Siij ^y>}\ fli 

. oLLjJI «JL* ^yi J cJLi ^Jl 4jcjlo1I ^Nl t Uai oLJLjJI JL» rj^. 

JJi Jj ^U-l (jjU^Jl j jjjiOl iSj\j^~\ c?Jd\ Jfe j Ail I^jL. Olf JLSli 
^JLSliJI 01 aJjuJII t^U^I J Uu^Jl, frlsiM oy 4?w»ipi 4^,1,4-1 oLjLJI 
^yii . icjiiJl olil^ll j ^Nl ja jS jJi Jp i^-l a* >waAJ ^^1^-11 
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<\A 



vJi u- ^ ^ w j jjjuji ^^a, ^ j^ ^ otr ( ^ 
**-.> j* l^j Vj=w jit ir t j^ j, l ^ v j^, ^^ oUyaJ) 

^^' ;—-->' ^ **■" *>' vi, sv^ 1 »!^-i' ^ jr j >^i 

iyty JU V > ^ i*o~, «^ ^ l/yiS j, , ^ ^ ^ ^ t ^ ^^ 
^P j ^IW^I. ^ ifiui V-^jU w; wa* ^ ^ jug ^^ ^ 

^UJ' >« *£j, J^l 0ljs ^, iy J iii j^ 'Jf k jj ^ lai ^ oir 

ly- /Sill ^U.. ol^Jl ob iiUL. ^i y ^^.j, ^ ^.^ ^^ 
J\ >il Ol>> . ^jlp^aJl JUUI j ,LUJ ojuop j3 U 4Jb» c yt jtfilj, 
j* ify l^j S^ Sp JJ ^p 5^, 5^ 1^^^ ^ jj ^ j^- 

Sj^ j ojlil jtb tfiJl JJJI ^aj ^ . [ 4vJi jm ^ ^ ^ j^| 
j>J-\ ^ ^ Jp Vermiform Markings S^JiJl Sjj ^ j£i J* ol,^ 

« V*JI i^ULl U^u Uj ui.> ck- j* **5 CJIT 131 4^1 ft Ql v Jb£ 
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— Ja— At- \a\ OiUil «Jl» a£j\j y»~J iiCJL-Jlj AjJLjJlJ-t JJI^Ij 4 « . J :** ^jNl 
Clay Minerals ij^JaJl OjUII Jum oj*-j -Ailj . |5j^vall J^i-lJl j jl ^Ml 
J jUJ-l L^ub J Sj^-vaJl JjiiJl J Montmorillonite C-jyLy^ijU Ji« 

i__~*aJ J\ i\ . AgiyJI 5^J-I O j » JLf ^ i^^Jly i-i^fl C§>^ sJ/^vsJl 

J*~" tf i tS-xJI OUT -y ji SjaiLJl jlk«Vl aL. -^ l^jT 0j£. jt»Lll oJLa 
. jL*-£jl JJUdl UwJ i.pi\ i» Ukdl ilx-l J* S*i>ll j^Uil aJU 
JaLiJ ii-j>- qa l^ljLail Aj-^ULl «-U>j t Jjtl SJU i^yii iLDiJl JjilJI Jii^j 
U»J ^JliJl jU^I ^j . i^pall JJWI -^ JiJiJl i_JLU Jp V^ 11 y** 
Desert Varnish iSjI^oJl t^JaJl *—Ij <_i^y U 0j& Exudation SJO*il JJU^I j±*-J 

JUjjUJI j.pwaJl (jji V"/J r^ *JL*^ (.S^ Pj4^>i*Jl •— 'VjJ^J fji' 3 ')*^' oLiL- 

/b, 01 jLJUll 0-xA ^xj . jU^SlI Jai oL^ 1^4 01 -j^c ^Jlj J 

o* l/ b J 5 ' lW 1 M-\ d u> r^' >j • c*^ >* y^ 1 °^ 

^^ajiJI jjp i»w>lj i--ojUiu «j_^» (j ^^Jiu >j|j>JI •Jj^' ^i* ^-^J • ^*y* 
^j-J-l t^iwaJl dASviJl «JLp j£*i) . Jj/Jl oJJ" Ljs* J^- 1 ^ (j^' jywaJl "y 
i«UI Sjjj^JI jj-^» -y c L*^-i) Jp t>b>-l U4* ^1 Granular Disintegration 
« J>«Jl J—p- ^y » *— Ij (_^j«j L- Oj5j J ^,.;...H jv^J ^Ij i>»->ljJlj 
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iU -a^Cj . A i j\ J >^ a i\ jUAl J itf^\ oL^I J ^S jd\j Taffoni 
^Jl^- *-^ tS-i" J^ 1 01* >wJl i^t-lj j ol^iJI ^ilU d^Zj U**JI aJL* 

U*p £--^J t aUIj Jj ULLJI ^jJij ^yt, UjJL>- /Tl jUa^l £-^aJ ^-j>.j 

^j jo*il Jl>dl Jp ^pLi ^1 iij^i\ ^l^Sll -^ S^r oUT ij^-j Jl 
aLllj Jili^Nl Jp ii^ll J Sj^^JI sU-I jlpUj |f . 5^1 oL. J AjoJil JJl*M 
urs*** t>* J*" J W" bj J H-^" f ij'J ' ^ J-*"*-' <^=*JI -klito-l {j> jtf'l 
J aUxllj i££ill 1LJWI ^ J^u 01 -jSCcj . t^iwJl Jl^llj ^U^isJI 
aXjI^J.1 Oljydl'ljl^^-l^-^ ^Ij ^ jO* Jl 3>ll iylJdl jUil 

/wJI ^ SJLp jv-; bUJl ^ijfl J L.I . s. \yJ~\ hj A\ hj\ J^^yu^ 
fLUJl 0^ 4-Uj ^tll i^Uil jJ^LII J L^. Uul s,^ LfL*Jj LSLjISL. 
jjjb- j JJij Lcj -u&j i jLUll <iJUL" J *> ISOr 1 1 J»T JLilj dJ&ill t^wJI 
.bJbU JUwIfl j* iyi OJjT/ Ol/dl oJL* Ji» jjlaj L. SjIpj . fUiNl O^l^P 
jSOj o-«5^JI ^ jl^TVI Jjjl L. IJlj . 1£JLJI OaJi U.IT aijlj f^jJVl, 
^1 jy!^\ •**■& ■ Jj-a^-I ju-B'I Jp aAJUJlIj 45^Soil jI^M <jjJ- l» 5^U 
i-iji^/l pl^^x-^Jl <_-^- j Fcrricrctcs **-b t-^u ^Jlj JjjJ-l Ju^lfT -^ iI)j^xj 
^ . L.JJ oy*^ J!>>- Jl La^A" J-^i -^J ' Uir^ 1 J dilJ^'.A-JUl sl^wJlj 
^^JaAJ 01 i ^J± ^Ij SJUoJl j^JJtll iSJ&-\ ^3*3} ' ^•J^J *rU» *\y ,jP- SjLp 

J-j-- Jp iiL^i t ^J ^UJJI j^e ISLL — H 5iU dj£j i£/-\ jyiJ ■!&*) 
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^ *\ 



^>/- <— 'jisr-j dJL-^!ll j Caliche J~!&\ ^ii JjSoa Gypsum U -Jf\ jl Lime 

J JU-I j* If tir^ 1 J^ 1 j^ 1 a* M^L- ^ <J1 ^ i>l j^c, . JUjIJ, 
oJLA /^ (U— 11 F-Uai]l (J Ua-»l l!j»«— «• j«|-l Oj^oj . ,e~Ul ^ xJilj Sjji iajai« 
4jL±jJj . i-Jb^j AX-i^ l)jSJ ^Jail c)li *Ja-Jl ^ «-^i)lj 1*1 . j^-loiJl 
51^— i^SsA* il^« U-fJaiJ Jl jj&jj t 5*~J&Jl jjJlwSJI £» lf*UaJ (j V-r^-l jy-UJl 

oJL» Jl jJLjj . 5^1 *j»L.jNl Jjf-Jl jl S^JI *_J»Lail Ji* jU^/l 5)a~«j 
*>• J_pLkjj ijjxidl jUa^jll OJ^ pbJI Sj^JI J »Lil "-Jp-d Ujup O^J jjAiJl 
JulJlil dljll *^**jSj >*^' 5JL*-»J t/V^ **»* • i-M^ Vir*'*^ ^* Jlip ■ *i/Jl "^W*- 

j a Cap Rock iipw^Jl oj...:ldll t *— Ij iJ^»j JtJl^JI y SSL* - iiJs jj£j 
L.I . iiU-l ^b^ 1 J ^U Vsi ^*U" t>pd cijjl^wJl JUaJl -j* (jjMl «-Jl4-l 

J jl 4-^Nl SJlxslI oLNjll t5jUw» J Vj^AJ* j jl isjufi" s.\j*^> j v^ 1 
tj-J i>*-ji tJjXSi il)l A-»Jil jj£J&\ oJLA 1 ^Cj . iJoum^\ I— -I ^Ij*-! j^ ji^ 

. 5.14-1 jWbll J ^lijJl J"5Us-.^l Jp Ujy'l- J^^ -^ 
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~ jtS o/JS" isr-jJj A-?Ja*Jl oLJ.1 Jui «». Jlsij yiwaJl iil£& iJLp Lrf-JUTj 

BLU jUdl J UL- l^j -jCc ^1 S^Nl JLLIj libUl J*- Jj&J J^JL. 
ij>-Vd\ <_*^lal5 Iajj^-^j -jjJj "^1 c?l ) 5xoi i^-jjyj^j^ oly»Ua5" 4»U-I <u-*J 
a5k-.«— Jl jj^-^^jJI oUiJl oUJa ijtk>-} PalcotorniN ( jtHI «JL» j 5JU-I 
J*>: irj*k iiji ^.^ , ^AJI ^iwdl e-y .__>*». L^r" J ULLJl Jj^. jji 

Oli -uU-j . 4.U.7 l^^>»-^» i^^ U Ijjli Jlj i^j>«JI iJUjJ i*jUll iijw» JjSJ 
olwll c_^" jJkAl ^ ■JiJl Jii ai UUJI Jj^- jL»L. J SolyiiNl JL4-I 

^j* S LiaJl itiij A-Jljli ^-jjUoj j-fli^T Of^ -li JL~U o JLft Olj t (Jj->mai\ 

C~-*Jl; Sliest Wash iJL — Jl iydl oLUp -y <^J^ Jk J i^r**-"^ Obill 
j LU f UaiVl ^.u- ^ji^ ijdjA;^ J"iUl oJIa jj^ j^jCj Lateral Corrosion ^U-l 
Lit- ijl^li Jiiyi N 5J0.LiJl ol ; U>iVl J>l ^'^ 3JLi jbjy |f t kS 4^\ 

^jy U*-Jl ^jill i^-l— o»yi ^ J Jb/j . jL*-^Jl Jl>«Jl U** 
OVi *sU-) . i^ii^l ^j^l jj>li» oljJb*> wjL-j- J* C^aJI cljO^i. jla^b 

. at- v 1 ^* ^> J^ lrj» ^ vTJ • VU^ 1 OULJI -y /Si ^1^1 

jiUdi _>« i^., ^ S3yr-. ^ V-l^ 1 ^l^ 1 ^j> > J :i i^ J, ^ ' 
w ,a« .L-vy ^.^ i Jlill J^ Jp Li/i JU*, Ulr-» ,y JS" J i$£» ^U-» 
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c 

L^jUsJI Jaii iJuasJ 4JL*p <Lpjt Jp SJbJLi CjI;L^Ij SjLJ-I i^jUoa >-V^jj' 
jip Sj^jb 4*Jai« i^^iAl SiU- O^j jl ^SjCj . SjU- IjIjjj LjLiAl oJL* — V»-: 
-brji ^",^/Jl t-jUail oJLft «Jau- j o^sai iiLJ, iojbll oJLft OiCj t 01^4-1 iJta 
v UaAl ai* ^k- J* jlWJl «U. ^L^Jj . jiLJl ^Ij jl^SlI J*i Jp iJ -/ill j-. 
J Guir jjjsr oil?- j ^ lLAk jU^Vl l^jj . SaJl^ ol^J J ySj jju 

Jp Sjjli 0j5j N jWI ol>-j jliI 01 j>- \ o.. : > ti£j ,4^J| f i ; > wa j| 

[£ /S")i\ Ja-JJb ^jill t-Jf-Jlj /J 1 ^sl** 1 yli-J ijJLsi hrf. ,±JUl . jy£j 

ljU*£l jtTl ^jUaAl oJLA «Ja-- jS" lijj . jUL.1 ^ «_jUaAI oJlA Jp ha ,,^ 

jjp-Nl jjall oli iiU-l O cr-!^ 1 <-b • *i^ e*- 3 yliS ~ ^^ ^J \fjy* 
^JS f\e ii\>- J SjllLJl v^UaiJl Si^all ^ i^jiJil Jf~Jl *Ja-Jl Oj^j 

j^Jaib U^a-dl AyJ-l oLiiLlI jj. UU- c^l. jUI jjb>*i<. 0j5j jilt JiJj 

Jjyi jjjjl Ol j^p t 5iU-l jtLdl j ^jJjij^jjsLl J*«Jl iJji— « ^1 Jp OyL 
304 c$Jdl Jla^ *^ yh aII^j >wJI il^ij oULpj 4jjU-I «Ul -^ JT J*iJ 
iib»j . Ayl^wJI jtlAl J UUiJl Ju^-jJyjj^J-1 oLJLjiJLI S-iiLl Aj^JaJl 
^jSllj t c-i«JLJl jJi*J, ^s-litl iaJULl gf.\j : l^» U^^i ^ dh^Jj ObUJ 

^jii . yNl (.^s^j J JljXiJl j -b»Al SLiJ I^JLalj U4J Sjj^iJli Sjil^Nl JU-l 
4*pJU<a)l iL^jjUaJl ol^UaJl ^jlauu aJb^il oIjNjJI •.^p "-ri^" J **^' *ikJll 
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oliU-j i-Pa-^Jl oliU-l J JU-I y> f £j\jj&A\ oJUb Jii iJli, Uj^fe 
OliULl fcU j^cj . jilylfll vjUiA Monoclines ^JUl-l <~*\J\ oW^JNl 
jL-iJtVl -1^ J> Jp JU-I y jf 5UU ^-J Ji UL>(, Jvaj Jl iyU&Vl 
jjlj^lSOl v^a ^li oJ-l Jsx c^JLH « Cirand Wash J>\jM]/r » ^-Ij O^l 
4-JJ J^aJ L- ^Ij . jyJl i^Ll J Barin and Range ^l^-Vl; J-^LJI 5ik>j 
Oi^l* £A-^ U . ( L.^S £... ) 1^ \w\ y, ^U-l ojl* J JL__J| ( _ riJ UJiiJl 
OS iiLJ. Utah Lyj iVj j Cedar City jIju_ ijA* ^ jiac ^jjl Harricane 

ilUj « Hucricane Ledge } «_-Ij iijyJ.1 5iU-l -dti Lb'L*} Uw»lj L-jl ■>? Lgja* 
^ JpI ( Lai U«. Jl V- ) \/a IYY t r. us L. UpUjIJ c jl^" ^1 5iUl 
jtS^I c_Jb*JJ v-IJI olpl^JNl ii-^ Oj& UJj . Lj-^-i^ -lit a-^w^jH j,}}\ 
ol cij-Jl -kc 1 ! oJJ. -j^jCj t £jJL/Jl j* cA»U-l oJU %ic v-^4-1 AjJ' H^l 
i-j^Jl jl^Ml J} ^ 01 *£r If i ^jUuLL Ja^ i jjxi ol/Ji^i jlii 
oliU-l l^ Jutf ^1 AiU-l jUAl iJL L.I . Horsls i-eliJUNl ^UaAlj Grabcn 
.iU" IfJ JUi" ■& t OliU-l villi ^Jhp- Me- ^J>jJl O^lj ^1^1 
v^.l;jj i jUJlI »i* Jil L.King gf yjJ jjL Jjiij . ij^£dl i i ^jL&&\ y Dili 
Epeirogenic ( i~jal,\ ) 4~-^l S-p^-^^ 1 oKyLl i»^J Li»J ioL=<4 ijU£ 
oLLjc jI^sij . i^^l jl^Nl J ^-Ij o^i SJUp Lg^j oljUJl j Uplifts 

Ol;U<£l gLjl J} <-£:£ Jy, SojNt oljlJl^l J ^1^ iiywail JUJl^l 

*il > . UUji j£*t\ J*}i\ J^^. m* Kttf. "^ ^JL ^jC o^.jUI 
^1 1 Liyl JLs* clp*-^" ^5k> J ijb- t^JUl y. IJla Jj£j Jl "iUat ( _ r J 
^aJl Cr sJl LU Oli U* ^j t ,^r ; ^1 L. Uy l^ oi o^j Jl J jJLi^ 

. Ajj* <U»Ip (J ,1 Jp l^Jli ^^J -£" a, j.jJi 
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oli jtUl J j\ oliLl ijUl jLW j 5a,JLiJl oljJbJU fja 3tes 3 
^ . 5>il jUdl J hJ.\ 3 '^J\ oljJi>ai vULL- £. J^uiJl ^JUJ-i 

c .^gjl cAJj, ^^1 ^LiJl ^ ULc JUM cj^JUll L^. jfe^j, ;^j| 
O/; ^1 FrccFacai 5 >l i^l y «^| ^L ^1 ^| |jl» ^^^ 

•y ^P 1 tr 11 ^ *»> £***" i^l) *lLwi ,j;>-^Ji ^.Luli jJL->^.-j i/wJl 

— * 

JUill U*p UiJ yir o/j ^l s^b jju^Nl Jp UlUll -ojjiic JbiJI 

S^Jl U^ull jlk-Ml J^ t Uli-Jl £L- J^lyy Ja^il ^>Jl i-L. JL-ly. 
VwaJl j£ll ^ i ^ JJLfaJI ^i ^^i ^^Jl JJUJI j ^T LJLp 

S^i. ^j I,: 0-^J oIjO^JlI Jp i/wJl ^1 oJub jlkA/l ilyi If . l^j 

Jj • ( (^>wJl Jf-Jl ) vI--v.aJl jO>xi.j Olull ol ; -b*j> ^ S^vai 

j/i 01 -^ gj^Jl 0/; J) ^jj, jjjji j^gi ^tiiJl oli 3J Jiadl .jjUwJl 
cSjU^ ot ^. y M ^ ojU-l ^jU^JI j^ly, J* jU^SU L. ^ jUJl U~J 
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jj^vflJI ilJ^iS \*Jce <±jJ£ LJLt* il^*jJ\ jJ^l^j obiJl jJ>»j^ Jjj *LcIYt ^ 

OljJb^Al »!)l tijJ&j* Oy^mai«lil Ol jjP . AiJLSj Uai^ jJb*jAl xarl^i; SJLjJI 
oLwaj J-wrfS AJijjiMl c5j>^JI (tl^-saJl (iUa; Jj A-lL-iJl l£j^| J 4y\^aJl jt^ll j 

cJjJl j v!-»J^ ,^1 t^-iwJl ilJ^iJl oUUp -y JLi-l (j5>-^ liJ^iJ oLL*p 
jLsr- Aij* Jp Jbry ^Jlj iijj^JULJl jj>«^ail oli i_jU»JI aJU- J i^>ULI a^I 

JUP L5>wail oU*Jl iJljl jf- NyL-^ ^stfU-i OijJI J c\l\ J«i ^t aJUj 

S.XP Cjw>j JiJj . ( Oi.JLJl ) tS/waJl jJb^J.1 j1JLl«1 Jp yjj if t olj^xAt 
Mc Ges ^^S\a JL^>- JL_S# i »JL» 4jj*~JI aJLp AA*JaJ ^ji^M aa&I C_S~^ ^^A* 

^i^- ji oil ^i m^ 1 ^y^ *|y* y J-j^ j 1 ^j ' v-yj o^ sij'ir 

a-JU-I A^»dl Johnson Ji* Ojj/^l ^Li JjSJj . i~}aJ&\ Jy- — ^ J**J \*y~* 
^-fij 1 43-ji d\ ji- o|;Jb*Al A^-lyj l^»-^JI ^Ja-Jl Jj£j J J^^" jV*^ 

. V*JL* 

J^ljJl t^Jl t-AJ^^di olj jtUll ■y aJL ( V\ a^a-^ ^plaJl ) da Marloiuic 
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*lii ^JJI fUll SopUI jy^ jp 3^ aJ^jl. jA^ j ji^i ^j ^ 

cjit li, . s^. ji. i^ui .jj^i jtj uu. sjipUIi 4^ ^i ji i^i 

J 57 "ty • l >!^ 1 «iU* u^'Ua*- ^ L.U j.U Ail* i jyl ^ SjUj 1 ,j J >^ a i\ 

. c$>wJl cjWJI dJJi lib* J iLLl ®p\ ^ ^ L^U^ A^SlI a» jp 

U» Jil -^ If . jlCJl # jkh, j\ f\j, .jlJUjo cJl& t AiLLl jtUi j 

^Ijill jck* ^ Jii; M oJlT 0|, ^1, 1 W,lj ^L-J yhUL. J*j, c yi 
. UjLuij UjI jo.1 l ;1 tT J,*- ^Jl l^i lA t 1Ll> i^ ^1 siU-l 

i> J-sb M| kUl J ^ U Uai Jill .Jy^l tfLi 0\ ^yi Jl ajJj 

cW JW- 1 J°f* & &~iJ-# ^ Ub£ ^ j*\y$l\ jj . >Ji u*p 
Jpy? 01 W/Cj oLjlb jl^Sll 3Ijl.V 4J&' jUx.Ni ^ ;^r .u^ri >J1 a.U-1 
U^ .uatf OiJU-l -^ jj . **ULl ^Ip-Sll dUJ J ^L> oliUl .HJoJ i>^j 
^l^. jtL. J jjail J,yL. ^L^- Jp t^Jl ou^l (.Uijj S^J! olji5Jl 
j JU-I y. |f c ^JiJl Olyi -^ l^U JUs-I ^1 jMJLl J ^^j . jV^I «JL* 
oL*T Jli Ja-jJl Lwl J Syr Daria Ujbjwj Amu Darya IjjIj^.1 c5^r 
J*J-I Jp 5yl^JI jljiSll 5,^ . ^ «- ^ y jiLJ Jill vJu^l 
Ui J"iU S^a. ol>a J v L-i- l^j OUojill olijl J Sji^T JjSj JUIj 
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t l^^ IrL-jJ Jl 3 JJLr a)g ^ijj tsJJl ^Sll c i.jiJil isiii^l Jrfy i-bUI 
. JsJl lJ a~i>- =jP lJUy JliC Vi* *-*Ul ^1 W ' ^jl 3jl-SoL| il^ll c-— yi 
^t *iilJ ^ It^L. ^ j* o^ N iiU-l jtUl j i.L.jJI cJ y.l Oli Up, 

J JU-I y If JJ» ,>-^- jp- U« JL^II Oli. i~pUl 4-;L.JiVl jl^l jUjoI 
^Sj ^ aJL^ oliL-1 cJ4,I ^Jl al^.1 oJla Jt. OjSj 01 J~s£j . Ja-^l L-.T 
iJUi jJl Sis Ji, ^Ul Ww ji flj i^aJ Nj ^oj <l oUUiai ^oi NJ 

fUaliMb ,Jw*3 Nj . iJuvJij £j^ll J*oi J iiJUU-l jV^'j rj^l Olyi *p*~* 
^jUa Lj*jL* £5j ^l L. ilJij c LJyr l$»L>- JUx-J ^1 jl^Nl ^ V^ J 
^ ol^Jj ilor* \£jr) JJI ^ Ji. Allogenic S^Ull jl^Nt W . i»U-l JuiJsdJ 

^y ^1 4s^jL| iljil L.UJ J u^Ul jl^l jtu» ^, M |f i iljli! il^-J-l Jl 

Jl^ij /-£JI ,^»^-l 4^ ^" ^W 3 -!? - SJLaoJI ipljjll JJLjJ V - ^ ^J^ 1 ^ ij^£ 

jjp 4-iL.jl *\y li-UJll 4>^i OjCSj I^W^' SlUy-Jl «l-Jtl J*«i A*PLJ1 iljkl 

ij ajj*v» oljj«ll JL£j . i<yij jtSi alj-« -j* \^*»\)j Lg-vo^j -jp l^L/iij Shoals 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



\'l> 



•s* ji,j . vuji c ^/, ^- Uj ^ ^i^j, ^, ^ - UUiiI 

S--JL1 ,^u Scbkhas oU^JI y piayas L.1UL Jt^ ^\ 5_^L| i], 
^1 Schou.s J^l ^ lU^i ^ f ^ t yy., >Ld , j ^ ^ 
*flt v-lll cWl ■y.LJj . ^ jjUa , ^j^ oQl y ^ 
J^l 1^7 J Aral Sea JljT fy Ul^j j Uke Hyre ^ ^, j^ ^^ 

J JU-I j» If MWI WJI Jh-JI a-u ^j . ^Jli oL^i ^ oUjj9 
CJ^ L. lij h^)\ ^ ^i i. U | jtm ^ Ki(ra Kum ^ „ ^ ^ ^ 

jbVl oO* Jl,j I,. W >- Jl jUaJVl ,U j^iJ J^J| 5U.;i 5k-lj ^ 5 > J 

W^ ^i ju;i Js, . up. juxui oiji ^ w .j^, ^, 

*>> >JUJli . Furrows ^1 ^ J U,^ ^ J j^ _y, 

^^«^ J U >^ ^ *^l« ^ cV ' 0* ^»' 0*4 YafttanM 
^ Ol^l, Ai*» Jv" oU ^ J« j^ fe' . iJULJl oL^I 

J ^-lili, oJUl J.UI 1,-1 Jp ^ui cjyi j c yj >, ^ o b - Jb 

icop U ;> ^ oi IkLi ^ ^i VI t iiL-Ll jtUl J V-^l o>Jl oly.Ui ^^7 
J 41-U^ OLj^I J,UJ ^ c yi j^- yu-l jLULl j^\p Jj . iJT y 'Nl 

^>Jl ik-l w IJcfliili.1.. cljiNl IU iikJ,, l,:! ^ . ^|^J| j^l jLu ,, 

ol^Uill J^ ^- L .u |^ ^ ^^ ^^^ ^ i!jus . Comudan 
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01 -J^U jSCjc j&\j oLJ-I iiJjdl ijL-ji'l al>l J *jl^' U*p iaJLs, 

jijii jija . yi^i oi;LJi v ,jJ ^y*->^ ^l* **h* a,*^*" l^JU^ 

j- jl/j tsJJlj ■jiiU ti>«-^J' ^ jl ^ 1 ■**-■*> ■ Re 8 ( £ J ) f-'lj >-»/« t5>-A>- 
Jp iUUl s Sj>^\ tf JU-iJI j, — 53* J \f~&> T v Y on L. aJL^ >> 
aljll ^ £w>* ^» oUi^li AjaJ 1 !) cV> eH ^J^ 1 ***>' 1**$' 
tJ^-Jlj UiJI aJLju ji)!>^' ^W^ A^J ■ ^ ai olyUl A*pL)I S^^saJl 

Jp yui\ oLUp Ja-UJj . j^Jll jja- 5yPj A^-ji Jp J-UoTj i if?) ^} 

lij Jb'LJI y» Surface-Creep iSj^^ f^^ is^ >^--^ $ jXy . 1*«*jj 
Jp JU,JI olji <<\li" J A*Ja^ aST^- .lib* CJIT Vi\ } S^-V-i -y» ap^ oJlf 

0l jNl Up jiAl -y ^1 vi-s- V S^A* lj..i L-.I Sjli J ^y~ e l^-*Jl 

jp i^jaii i^j ^Jij ^yi j*- **#s ^^ ■*» oi^in .A* ^ ) jjvi 

^/•^aJlolaiJlt 5JU>I c yi Sk-ljj C-^jJI aJ*p >M i.v*l^ ^-^ Ail ^p 

iJUJi jji^Ji ot ^p . jjhty obyJi ^^ slijli c yi o.v» r ^.- oi ^ if 
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cJj^iJl J*iJ ^^-a J^O*- C?^9 jja-, jl^i JJ tfaj? « J^JI J«p ^^i g 
O^s \*uj*\j jLiJlj JL^IIj iU^I ^yi J\ Oj^i *i~s>- ^i»jVl *Ja-. Jjij . 4yJ-l 
l^lSLi J 4-17 ^1 Dreikanter p-l; «J»j/«il <~>\£-\ <±JWlI j^^JI ,^3^-' 
■ r^" ^S»* J**' ^-^ W!?f «J' T*-**; ^"j • Brazilian Nut i-l^l SjjJ-i H 
Jp ^\jj\ SjJLi. iiiL. ^ L.I Jttf OLl* Jl o'ljAl ol^L-j^l iiiL. ^jji ; 

J jtJaiJl JL.^11 ^ VvY ^Ir^aJ 1 J Ergs i*JWi U^l" jL&Ji Jy^i 
S^J-i *fi aI^w* J Nefuds JjaJlj W" tlr**-^ 1 J Salanscio jiiVL* 

jupI iJL. oliL^j Jtr i^-jj L-li j< j^,' ^ i^L ^ju^a^ii ^ ^ 

ii * * * 

^i>*Jl obL.ji/1 aL^ Jp jA Ji JL^JI «Ju» ^ jji£jl Jl jjP t iu^l 
»wU Ji* O^ScS jt j&c ^ JL.^1 ^ Jfl* yua* ilbk Jj£. jt Jb Vj . i^lj 
jLlT jl oJ, iii. "Vl JU^- *)\i lajOii Jl^JI jJ-^. OlT ty L.I t ^JL^I JjiJ-l 

ftl^wJI J Selima LA- ^-L ^>yy &j)\ J.JI »U»Jt iJLJij c huj>\ jL.Sfl 
j JL-jU -^j . SpiL. JL^JI jja- c^ v-A-* 11 A^* 11 l^^^ 1 W 11 
Vj^j u^- *L»j Otis' ij^» 5JJLJI »-l^Jl Jk-ljj Tt~j£i Jl oJL^S" "-ij^ 
•^J ■ ^sV^ 1 t.\j>***&\ tf ^4/Jl ,»— JJl J Gassis^Wii*— I L^LjP jAJa; ij>*^ 
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«JIA v-Jb liL.1 /Si O^Sj aSL-I^LI V«Ja-Jl JL-Jl W . iiyu&l aj^s^I 

L? Ji*JI Jl^Jl Jy^ j IL^I JlSLiVl oLuio ^i^J bh Jbtl ^ Vj 
^1 ^ o^J ' (^ I 11 - 11 ^J 1 *^ a* ^^J ^' W^ 1 'l^* 11 d 

Grand Erg Oriental ^-JiJI Jj^l JL.^11 Ja»- j ilidlj LL.^1 J^J-» jtL, 
JL.J dDiS} *sV^I cl^saJl J Grand Erg Occidcnlul ^Ji-Jl ,_JyJl Jl^Jl j£*-j 
Jil jC^J t i)U~Jl*il J Davans ^ililjJI JL»jj i 5-j/JI 3^4-1 <ui d j»iJl 
5j0^ jtLdl -^ yjai, J ^jyjl i*Jb JL.,11 01 yu aij . 4S>- U^jl oWJaAJl 

Jj I^pIAjI J ,jJi>£ JL.JI j, iw>w, oW^*i IjyoJU OLiS^Jl a-^j ^j 

*^\>i\ oj^iJl J L,. ^ oU-jJll oJla jjba J> Jp Jl^l oL^ «I>Ij 3^2)1 j 
£-\jJ\ o\J-\ £* jjil^T j aJj* yiuj ji*iw> ijy, iJU, 0U*T Jbr-y t^>-i pl^-l JilLjhj 

,^•1 1^ jiisi ^jjij jjSLji jl^t jjU sjojli oijiJL»ii oti ^yjyi oli^ji 
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4*^ a&b • *** O* f 1 *^ 1 *Jiy W ^ VlrM dj»*+&\ J ( Sef cJu- ) 
OLiT iLA Jp ^oJj iljjkH 4--i£Jl J.jJa-J-1 »ja JSLia" Jl ^-LJI «Uf J ji*Jl 

jOJj t V^ 1 VJJ* 1 j^!)* J* ^j^ 1 ^i^ 11 ^jy • J^iJl Sj*^ jf «*V 
aJULI 4j^JI tjjjjJl j* SS£U SJLiJLiJI l^Usfif Jw^j . dJLjJt Jl^p iijA Jp 
Jp i^»U 4auu i-*vy oljljJ-1 Jp ow> 4-L.JI 0U£]| J^i>. Jj Jl^ll ^ 
i^w» Jp l^jj^. oiJi ai aL^II oIjjjUI . 01 ^ ^1 Jp iiUij t oL^Jl 

J iJL^Jl jLi£Jl Jji- j^-9-l Js*s; ijj/J 1 flp-^H J ^iJl JUj ftLis-ly 

jjdl Emi Koussi ^jjS" ^ 1 <*» J JU-I y> If aJK^JI !*-^»JI Ujlitfj S-jj-^I 
Ua -^ jb-lj Jksc, . L ^~i Jits' J |(L.ai W«i) l/> Yi\° Jl 1*pUjI J^ 
,_r~i <3^ *-"Ij J)£~\ < _p : »- ^r^—y ^^.y j^ Jl«i~Jl J^L-» j^* *-i^Jl J^JLLt 
.•JLaj . ^1 ^1 JyJIj ^1 JyJl j,*JI J ^3 jl*, £JLj cgJJl Erg Chech 
J jbjljl <J^«Jl j^li i_3,<y c^JJlj jL>J-l JObS" Jt-«lj* Jp *h j>^\ Jto- 
JibS" i»Uj . LJ J iijjA ijtjCj jL-iJt J I. Issouane jljU>Nl J^pj s- 1 ^ 1 
t o/Jl ijj-l ja Liy Tenre t£rf ^L Tijy&A JL.J1 J>i4 i^sJl ^ ,J~*J 

Jl J^aJ ^5^- ^4-1 ^y* ^iJLIi ^ jujI juc l^li iiijJl \±*)\ oljLi^J^lj 
Jl ilJi -^ jujIj . UUJI ol;U Ipslai; d->- yc^Jl ^y-y- iJU-iJl 3, jO-I 

01 Jliio. -j&j t IS>i. 4JL.JI OLiS^I ^ jj^ll JljL. Ja^jSll ^1 J ^yJl 
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^^1 (j-sSCJI jClJi Barkhans aJ*>UI OLi&l Oj-yUJI (Ja*- j^l JUilj 

iJ^AI OU&I ^j t *-!>J-l l&^j? 4-lU-iJI IS^.1 t^jUw* dJU-ISj t iy-.Nl 
S^Ldl aJ'MI 0Li£3l «JLa 01 jJLy . ilJUi Jp <-i>jy«<. Ji» ^y-*-! Ojl.1 cSilj J 
jtbr JaJ^" ^\jJ\ 4JI v»IJUl «UVl ^j^ Horns ^-t&l U-b>- l^j a^j ^Ij 
aJL^JI OLtS^I Jji>- ^y ^^a-UI Jpj t >rb ^ J^l iU^ll j JLsa> 1,-i OjlC 
jjp t^l 4*JaJ«L«j iS^sH axjj** £j\j»tie> Aj*iUI OLiSOl oJUb jcju 1 Ergs ijtwH 
jj^u/aJI Olj Ajy l i.. A l 4 : lfl,..ll (At'ljjl M~J %S^' Ij-lpliijL Jl^S |f t 4JU<a^< 

■^•Sjit 0j& U Up ^ ^bJU 4^1 iJa-Jl l^ljlJ^I ,>»Laj aC\jAI iJUll 
^. jS j>- Jl jij^j jJIj ^\jj\ aJ\ IjIAI ^U-l Jp 0JL1JLIJI cAjU&l\ ~ ° i 

^053 ,_^s£ji i^f oi os>- j ' °vr Ji^- ^ iiU-i ji^Ji ji>uJVi Syij 

^rfjall J} ULj^al *^Jr|;j V* 1 ^' (^-f j-A**^ uy jU^M J f^liil jycll 
4-jyJl i&LlI J JLfi Ja-j j j^iJl J JU-I jA ft . SjjJlI a^iJU^ ^j-i^Jl 

W ^j5l ^jL» OLiT ^JLu- J^i 4-bUI OLi^Jl OjScS 01 j£c L. UL-I io^l 
a-J^I OLsS^Jl «JLa JbrjJj . JUJI ^ 5JUj& ^ "UM ol^J (^Sfl ^ I,. 

>J ^Ij OlS^ ^<J f\j>^ J ^b" ^^ . cj^I-I J} aJ^JlI iJ«>UI OL^JI 

c ijji u^ ^ y^yi oi^i jjp 5s>^ii g^u.1 oli^i «jy^ yt.i iiL^i 

tfi J JU-I j* If 0Li<ll oJl» 01 jJU. ^j . JMJI oJla oy jJUj J^U 
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)g\ cJU-l <^j ^j[jl\ ^.LJLL zye U 5i>dl iJ^Al jLs^ll * ji^y ^T Ol£. 

A^j» . ijUUJl o&U^Jl Jp JU-I I.J* U-JI OLs&l jy^ ^^ V, 

y> If U^-UI t^U^oJI ^ 4jMiJ,l jUAl ^ '. £.yi Vjf »| ^ J»-LJ! 
y>JI 0LiS3l cJlT Olj iJ!>UI U.JI OLiOl U.^ UJ^j ^ jiy J JU-I 
il^J 01 ^ U^J-I OLl^Jl ^ £y"Sll «i* J*} . Ur.1 gj^. ^yc-il, 
^1^ A^\j> J^UJI yi l ( lS>. yJSy js- s^T OliLJ. ^jfl ^b v ^, 

VMI 5LJ-I J >^b W J SilijJI y*-'ji } i &> j JU-I j* ^ v^UAl 

jtUll J o%^i Jp v-« JST-i- aST>-^H Spl^tfl OLilxJl ^>;j 
JJL-j i^-j Jp l^ t5JU«iVl I»LiJI Jp JilU-l jl^u ^1 jtUl .iJLL- v iiU-l 
oS 1^1 |f c ol,L-JI i i]a**\y 4#~j iol^iiNl JLs<]l Jl^i j&j i o^U*ljll 

J^Nl jl oIpIUJI diL" ^ « ol^LJl ,i „j » oljU.^ Jp lrj>^ *li C--JI 

^ jji^JI £* t^l V-l^ a* dU> . «yl^aJl jUAl j V-^' u^t o* 

j SaUil Jp (ju-j-J.1 jiP O^JLJI ^ycj L.JLP 5yl / x-.Jl jkldl J ^jil^Ll 

L.I . «^.|jj J^AI ,_^s£!l ^ -jj, J^l ^JJl ju.JLiJl(jUi&J jttll .iJUbr 
tiJUb ^ U ilSLidl Oj& t SijI^^aJl jtldl J i.jjoJ-1 vlK-Jl ^^s^ 
^IjVl j jl^-L ^p\ .JL* aJIj! Jl £ t* ^1, ^p\ l,Jp j^L-r ^i jU^i 

t^Oj -J-l JajU fUi«iu,lj pL J k*~*r i^w, ^JLa cUIT Oil* . iJaiJl A^i 
• ■ Aj *^" iil oyi* ^ t>* ^ ^"^b * Trans - Caspian jyji j>p » Jaii '-^■jyil 
( <4ft- ) ^-V ^'j uu ^ uy ^" ^lj -jijy ^ D^ Jj^« "^ uy"^l J* 
\j> J^l JUaJl Jj i ( ( Amu Darya Lijtaj.1 ) Oxus ^L-^ljj Merv ( Mcry ) 
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J| t l£-.l£ l fr -^J jijji y^ oLc Jj^I a-^jI Ajf-iJ ^ -ij^J-l oJLa C~*yS 
0L4 OLi^Jl jc»«JtJ C~i»l <jS^t oty* JU CJlT If . {AjJI Ajj-ljil v_jU-1 

^f, t Vl^l JM-l J • W>' J;lill jl jJIjJ-I ^ -^ Ji" (-sJdl *li>Jl 

. U-jii> ^JLjJli-l JajLl jjJLj ,_•& Aryj^j 4~JL« iJLhP Jj^ij ^jUi^l vlJIjl* 
Ojjss-jJj Biskra |^-j Oy c^J^jJ-l JajLl *Lj ^^ay J. villi ^ u i»-iJl ,_^j 
,^-Jl oLiJl 4-— i vliJ jj oLJp c^l ( (JaJl J^l J,*!! J/^ l5-aJI Touggourt 

. U-jxi. Jai-I IJl* Jp JiLLM Jp jSju 

A# . oUy] i-~A\j i&Z\\ jj^i c5^' JyJi Cf J^ li.^ 1 V^ 11 ^l 
SJL»j 0LS2T 8^** 43>-J LJ J j\*r **-\J ,j^i\ i—JULl Jp o^t^lI Jjbil Ojl^J 

( (3^ ) l-^f "!Aito- l)1 4J tj^y i c^JJI OijJl <j 4»-ljJI ^jAiJs*^ Ja'-b '*£f&A 

Sterol ^JL^Ji OLi^JI Jji>- Oy JiM' 'J* j^J ■ <^«l»-jjll ,y *»-)) ^y. jij *** 
Ulyut- ^ ftftST ^Jj^t- J V^l J ^ f u* ' S^-Uil JloLiiNl OLtlxJlj 
_p»Up j* MUij bl) l^ajip oUll dj>- Jt 4j,ait i_. f ,..j t/S^Ji jCiu i^ . t^Ufcvall 
Ija j«s~J \^\ )}[ iJb ji- cJlT t)ij ,yJI a-pI^» »_--H kiUJLSj i i-w-JaJl *i^l 
sl^oJI J Jill JfL.jJ lp«.^l. ,._.■,■■■ JJLloSj t J^l jjJI OUkil ,yy. S^T 

c ^l^j-Ml O^s-j ija-^l AjjL-jVl 7-j|^^ '^■iji'l ^>^jj i.j^a.>o)l J^Jlj 
jWUii j 4-U ijUa^i itj Jl^s-Nl ^ JU- ^ UjLspt j5oC *il Ail* Jyl^oJI 

. iiU-l 
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Uj±i\ ^jJ-\j U^i\ \ 4 ^.\ f M Jp 4^l£, l~J J^b tfj U^ JUaj J j^y, 

V m... ) V 1,=- jl^T Yo^r-Y Jlyi jJLi- oUL~. jbj-y Ua>.j c& a &\ 
j a^-ji a>.LAI oi» jjk^ jir oij c « Loess ^yJUl i oU^; ^ ( u^ 

Sjlill J !m«i* ( V^LiJ ) UI^J* ^U J ^yjl ou^- j^y £- . au u, 

J^UI dU* J^- ^ll i^Sfl Jj iJU-l J--SUI Jy o*y iv-ii t i^fi 
*4u* ^U** jy iL.- t iU J5^i Jp j^y ^ ^rt-t jj t l^^, ^ 
OjSj V oj^oJI j,^ i^A\ UfJI ^ijll J> Irl ^ j c «*jl**, 

jpj . t^>wJi oujij ^i ^ ^r our j* t-spi si s^j,!, 5jr ^ 

£** oU ^ 1 *3^J 15^ > ^1 Vi ^ -^ ^i oLy& jl ^ j^ji 

^j • e yi ^jW-t ^j» ji >^i ^gi w^j ^^i ^1,1 ji l> ji 

Jl J**Vl II* ^^ oUL-Js/l! dU' U. kuxJli >\J.\ J^,| J^ .j^tf 

Ol^ijl ^ Ji^| yj-| J j^jfif ^^^ J^ Sj _^ j 5^, 
l&s^ t£r c5>^» ola a^jJ oLjzi>»jJtl ^ Jx-^l pl^-S/l J U . v-jjJUl 
SVOII jI^I Jic 01 jZs J\ 3 t ( Richthofen -yyt^j __ ULjaJl ^yjl ) 
V aj£ c^l? ^' j^* Jl oI^juJLI JL.1 Jl jUaAl l^U- ^1 oU=L| 
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*Lii\j C-^jl-l jl dj2i\ JL>-j olJljijA- <L-K~ JS\* i/s-J fUa* C-iiii JLilj 

|. \jty* , vill oliiJl .Jib J . J-+b J^b J!^!? ^b ^U^l, 

*> IjjLsj j^u iJL-iJl L^.Ija J 5JU, cI*jj& <Jp iJU^Ull Lw-T J ^^JUI 
JOyt, . aJUIjJI L-T ^a iibLI ^^ Lij4-I Jivl^AI J* 4,JLJI jL^Jl oL>- 
Jli oUl O^J <i-j9- ^ HJL. iiJ jJl oljJJl 0j& J^lj ^>4-l Vj*" U* J* 
<^jJJl obL-jill oJL* j -brjjj . 1,-Ip ~*ly*u>- olLt Jl>0;} jl *<*.• .^*; C~«li 

jij-SJ, JlcpT JLiii 1 IfJ UJL» OK" UljAI ^-jlJl iiJL*-J iCJjJl ol^JLiJl 01 jJLy 
!r* 1" i^* «-ri^i ^ ,/r-^ ^1 oUto^ J £L Ji obL-jVl oJL» viijj" oi 
Jj . ( L»Ji Vfi» ) \y> i" *ijjJ~\ ol^-iiJl ^JUi" V 0^ J ( L--A* Y... ) 
l$£*" OjSo M Ordos Platean ^/j^jjl vi* ^ U-*j 4^»l>- iA^ay S^iT /S"\a\ 

^jlJl Ot Jp Oj^pflj ui-s^Jl-j ^j^l uj^j-A-JI 01 jiP J-^ll iJlyh fl^l 
ai^I oiA ^ill oLUjNl ojj ^dl jjjSj oULp J*i i>^ OjScJ iiM f l^aJl 
o**^j vi--y Oi ^jlJl oi -ui dJLi N Lfj . SLiJl i^U. J^i ^ O^J Jli 
J* . i£jA\ Ol^illj jfejlll JJ L. £j\ja O^Jap J Vrjlj-U OJ^J j OjL.j 

o^ 1 C^ t> lil *^ J, k ^ J " 1 ^ o*^ J J^l ^ji ^-*- ui-^l JU* 

. SLlJlj J^Sll o'lyk 1,-j Uw,|j jJLj 

j^*' j^bAI >J >fy Ja-jVl o^^-l j 5»ULl ^Ij^ j>Jj aJUIjJI L-.I 
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j^JI >-lji j C-*Jb- J&\j S&Jallj ybLl V^l oLijJJl jjflJ vl^ 4»U-I 

f- yi\ y L^l ^ 4J h/i\ i_iis«J (1)1 ,y»-i! i 4j*J-I Syl^^al! ,jl»liLl <■£' « *LiJ-l 

j (t— ^ uJ-fjl^W 1 |cS-aJ «-»« cffJJl £>JI ■y J\ Jij^ 1 J*^ 1 J^l 
aj/JI oLSJa y Jp J*w" ^1 J-^-jJjJlJI oLJUJU . ( ' >» OfiUl i 
kilJJiS^ i_-»->Jl oLL«J i«k3il **~JaJl v? ...j Jj*i~.\j *WJSJ ( * >(Aamal ) 
AiC al^j jl Aj^y I j f _/ai^\ 4-i J*= i£JJl oiyll ,j-ou ,j c r-L^I SjjJIj J\ t-..y».» 
UL& >ii UjI ilL* dii a Jl UuVly . UlJOi J^l j, SJL-&I oULwJl 

SjIII J j_ii 4-*U l-J^. tfJUt jJrfl i $U*> oVU. j, NJ J**d.t JIJI frUaiJI 
Olj/Jl J£ 01 t3LbLl SJUJUiJl «-9}jJaJl Jl» J A»>y ^ frjll Ol* -ul^j . Si>JaoJl 
ob-ljJl jL»L« J ji^" JUw Jp JU-I y» |f S^vy SjJI£ jTU J "Vj ijL2j-l 
ji- S^nJ.1 ol^^-tJl oIpj*j? C* 1 J~^ lilk! Jpj i ( oU-lj)l JS~ j ^j-Jj ) 
(_/**y * «3^J' Ijl jjll M bUJ-l t iZAiJi jL=pI jJjJl ,y«Uj l^-jihAij*. iL^aJ.1 
oJL* 01 i^~o>- «Uui»- oL^J c i_iLi4-l iJjJLiJI jtUll (J Aj^JI oLyii 

i, : Lii« i->-lii ijjjb Jb J iJjSo" ( _ s =Jl Sj^JI : ^ aJ"AJ V^l oL-J; A.yU ( ^ ) 
f "lulia/oiiiil" j^-ij ^-Ui ^ILJI j LUt i.~li. j.> *>>_; JyVJ ^'i *iji, '/unul' ^^i — 7j ( 3-IjL-. ) 
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JJtrtAI OLi&l Jt. Sft^Cll Sj^-aJl JJ 8 Nebkas ol£jl i J ^f j^\ j£jtJI 
t^iJI Jill ^L-jj/l i^l ^ JkcM Ijl* ^ a\ ^ If . JyJI ^1 U.JI JjiLl, 

ii^Jl J^. ol^J j jiCiJI ^jM\ ja d£j 05|ui^j)jJlJI ^| ^ ^ 
*i*j . cJLiU Sajj^Jl Sgl^JI ^jjll ^ ^ fuJii Skeletal Soils iJOl 
oLUJ Lijli* jiwJl Oj^ *i^»- «|Lithoeois Sj^j oLy" » J} ^^J; L. UU. 
01 ^Jar^ M ob-LJl fl i* 01 i>A t tj^t- iJLU oIjVj Ml -ul* j^y *% hy*A\ 

jji 0j5o' ( iJ^I ) iiAl Ou^JI^ • Regosols Uj» oLy l Jjj i J^LiJl 
*^l(/ ) V^' ^LJ~* Its* C~S*ju" ^yJl j^iwaJl Jyj aajw* JL,^ Jjifc-a 

V J*" r^ 3 & &. S - L ^ ^ js* 5 " 1 V-*-"* M^ 1 ^^1 «-i*; • ^y ^ 
jl J" <> d&* 01 j£* If ^ <-il&l Ol^JLllj ^.LipNl ^ Regosols 

. Regosol Rcnkcr juu 

j!/~^ -i 11 ^ Oj^jj . fJi -Ji^]i oiiLy rj _ji50i ou^r jl. oLyji ibiaji 

^^Jl Ua Jli cJj^JI fl OA Ji. Jfe Jj a^I J Sajst-jU 5*^,11 3^ Sa-Ij 4S>- 
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JL^-jJ ^Ij t ( o JSLi ) Pedocal Soil S-JKJI ^=H ^ cf 3* Sr^ ^*^ 

A~J&\ i^l ^Ijil jwyt Jj . ^\)\ U*Ua* J juJ-l tf 0UJ9 jl JLip l r 
. 3jj*ZuJI jjjll J 1 /. \ j« Jil V~J £• i-i-bw jly. -^ l^Jaivi J ij/dt 0j£$ 

jj. ( jUl£ll Jt. ) V4*-* lr* pjs-Jl^JI oULy olijijS* 0j& oi ^-,50: Uaj 
olJLJI JjLa. J i/JI ^ £jJl IJL* J OiUil Oj^j U SjUj . ^^-4-lj j«U 
t2-->- 1>-J->JJ \j$j j&\ V-J^' ^ir" *-^* ,jaJUa>- 0j& L«Jl* 4^U^ 
OU'UI £sJal«J 5,.^ J Jjiiil jI^I ^J- 01 -^ ^1 A|^l JJ 4^1 yisij 
y* t^Jl JJLp j* OJl^ill Jb-I 01* ii-SJ-t Jj . l^ SiLisJill \p\jj\ J»«/»l£lj 
jVWill oL. Jki>- J} «_>JL,s HiLU apIjijJI 01 uj>- J ,yyJl tJuL Ju^l Jbjkj pUaLpJ 

%*JU £JUJ Jl J-^dl -jCl jiij . A^ji\ «IAU soJljJI /Jl oLL* £> jt 
OUI^I j JaSi\ ie\rf J&-J J>)\ cjLtpt, ^Jj/b^-lj i^TUJI >^l ^y 
O^ju-j oU-lj)l oJL» Ji» j ^j i _ AjyJl -^ jLyNl .Wl ob — . Syl^aM 
■ tjj\ J iiJ^xJil «-»j4-l •U^ J V 1 -^' OjUI! -y L.L-1 S-JQwJl ^Up oLJI 
aJW&I oJO'UI dJtfi j/ j^Jl J* j*>** ^ S^ JL.^31 oL>- tifis L»jupj 
<_>LbU 5-bJLiJl cl^ll tf oULJl ( yw W J i Jbt If ajI il t (^11 U*jJ 

. *j/dl j oliLiJI pL-j" "^ iUij oLJl jjJb>- l^ JLiu-j L ^>- 5j,sJI j 

*blj t Sierozems /^jj^* - • ls***'' ^jlr**-^' ^J *tj\f—^\ 4jiL^Jij 2LJI i^b^l 
Ji> £j\j&~iA\ tf ob/Jl oJl* l*JUi-Jj IjJi oIj/II VJL» j SjjJajJl jljll Jljl 
l-U c jjjjall Js*«ll J^k Siljjj Jail jbjj lL-p-j . Artcmcsia *— L *ij/»il tlUi 
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. \ vr 



j/J' ***■> 



JUJ" JU-tJl 



„■*» jJiis-\ <J^"' >**ii} Srfj^ >~^ 




. 3^tfl sa^l oltyl 
( Thompson, Soils and Fertility, 1952, Mc Graw Hill. ) : y- 

Olftstwi tf SjU jAletf^lj VMI SL^ 1 ^J&J JJ*^ 1 J M^ 1 5 W^ 
Olj/JI *i* ,>~J . p~Jl£l olJ^T iUai *(/JI ^xi* J*i=4 ^ 4^1 j 
0J£, i^l «JU l^lli J J^-y ^i V^Ull ,JaJll it-»-j (Sja-J 1 V • fa fJ f 
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NYi 



J» <Jj£- IfJ 4^1 fli* O^J ljj> Jfe J Nj ip^l Jp 4**i* JjP 1,-1 U^.lj 

ft bjt oi^Ji o'ljAi oLiij^ii ^^ iyji sJijjj j^i ihu ^ ju ^ a^ji 
jtri LS ^i jlji awi ^^ ^i ^^ g^ g^i ^s^i 5->liHJ 

■jySj ii*p ^alj Si^aJl jljil v*J ^iyj Sliccl run-off VUa^ 1 Jjs-Jl jU'l 

J l /»- ^ > ■ W j "•*$ J* s-*-« ^ JO ' j~*t M 1 J JM 

ai* 4^ ^|| JLjJI i^J JJk- ( pjy^Adl ) i Black Earths »l^jl J^dl ,, 
-uLi* of tsaJl J| TU3I O^JJI ^ Jil 0j£ ^Ij dUi ^ Jit J / \. Jl^. ^|. 
fj~Jl£j| Oli^S* JUfjij . iyjl <>JL» ^UsJ ^ A _ I 5ii» j S^iUl SjaJl j* 
^ t>* W* J 1 ^^ W ^h fj^r^ 1 V (^ai J ILaZ* IaA> j\ JJs- 4JL* J* 
ol i/ O" Ji^ *=-**• ^5 ■ V 1 * ^Jai -^ B _ ^ ilkJl SJlPli ^1 JiJl 
ol^" o-~Jj Zonal Soils \^\ oIj/ j^ l^j l„K jj>^> j» $y!'ji-A\ 
^ ijM c^iJl (^1 >«-^Jl iivJl oift ( _ r £iy 01 ^^ *i_j>. Intrazonal Soils aJLs£ 

— f^' i>* L&>^ 1 Vj^ 1 Vbj ^Uai p^/^ 1 ^kr 7 ^A 1 -^jiJ • ^ J 2 *^" 
J ^«JiJl otiUay t 1-liS} ij^/l SO^ll oLVjJl -^ JT J ^^JiJl Oliliai Ji. 

VIj fj^^l oljy" V»53 .M 1 ^s^ J C-^'j 11 ^LtH ^yuj . Oi^-jfy Lj!/ji 
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NYo 



Cj\jJ <JLj Oby UjI Jbt-y ^\ oLL-j l^ A*-jj ^1 jUAl Jj 
oJlA Ot jjP . Cj~J1^3I v^lyi^ Oliy!>J j _JjS>Jl ^ ■. na- . j ^J 0y^ 

J ^j jstil JUsJl J Prairie Soils t^l oLy ,*-Ij c-iyu Jai J oIj/JI 
Sjk^U: ^1 lily- jtU J 5^i3l *i>JI Jl SjLiVl ^j . u.iU-1 jlkJl 

^Ul j» SS^UJI iiyu: JJ Ju^Jl -jCi t^JJl 4iU-l ^jNl ^>- 01 J*~J 
JlX=U cA>J\ 01 Uw>1j OK" ^ jlsll J^mJI j U/j jw. ^Jl oUildl 

J«_JI -j> ^-J *Jli ISj^Ij L-ljjl Jjli J UJJ-I p^/^l oVj/ thinly 
£~&- ^ja ajj>wJI ^ *^-jJ (J^ Zonal Soil 4j*JSl «j/ -i-»^» Ol jj~ arf d)l 
hJSjA 5,1^1 Ifj Oj^J 2L»-L» oUUiJ J itljjJl l1--=>- -j^j 1 iJLJl oU^>3 

^ ^ apIjjJI OJOui-l JLi Ul/L-I J viJJJiS} L-T jj 1 ucls^Nl J; 1 Li/I 
jJUiS} OLJ^I l^c^ ^1 dJLL" jl ij^l ol^ljJlj i-i^UI ^~i-Nl jtb. 
uSf viJ^ij 1 l5j!^wJI Jr*-I «*l ^ -ik* -v^ji N Uw- V ft . 5^J« L /^ 1 

Jl j^jC iliUUaill ol* Jtt J^L J*i . 1^ SjaJ^I iJ^Jl ^Ij^ 1 Jj* «^J isW 
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V 8 Jl c jJcS ^ ***-^ '^ ^ ' '^r~^ s ^^ * *& & ^ E-^ 

j£i ) iJLii-l v^*^ 1 M 1 ^ V "^ ^ J^* "-^ J^ ^ ^j!r^ aJ1 
iui^l 5JLLI jtbll ol;JL>^. } 4i 3 \j>~J\ J»)y^\ olj^^. Oli *M 3 . ( ^ 
ji-ii b&f JIT ty L*»l^ t apIjjJIj . ^JU i*w>lj 5-iV^l J*3 jl j^ 

jl^ o-y ^Ij oWUl UjjJIj aSU-JI obL-jNl j^j JL~>- SpIjjJI >:$N 

oJLft jUi Jl jsP . 3ja-*M iwij^il jbU.1 -j.* 1^^' -J^j-^l fUii OU,- 

^ cJyj ji\ _ ijipwsJi jUAi jf j \~j)\ uai v 11 i, 7 .wy; ^'l^-Nl . 

jj-lj ^^^^JJj bj^aJl ^y iSLir 1 ilA~-y ^ SjW^ ^5*} ■ HalDiiioijilik" Soils 
^-j-jUJIj -UjkJJlj oU~Jl ol^UI 0j& ^dl .iJLli t fUJl ^1* ^IKj .j-J-lj 
3>U-I ^ijlllj jJL~&lj ^£^1 S-J^*^ 1 ^^' ^/ J ^^ ^Wj Vleis 

•JLft Ji, Jo-y \f . JUJUJlj j^JJI ^ L, 7 1lI->: ^Jl 3L-UU ^U.^i'l L .U 

^Ji ^3 1 ^.JS^I i->)Jb Jl ^Jjjil J*!}*" <J S ^;' 1 W'- ■ v ^ 1 ^ '-'l!- 1 ' 

. iydU Ja^il 9-UaiJl Jl jizaS L. Ulp SJai iy U ; L*I ^£ *■ ,•« ^^1 

UijI O^i Jl j.'xjf i-sJJ.1 oLjJH Jl ;i i 1 iJlil oUJa...U ^ r « ^Oi oLLf-j 

uJjl «L«* 0J2AJ fro*- 4?uj lJjS^j Ol ^fis*^ . tiJj."^-! Ol»« t 5 j OyU* '--*«,.'-■' 1.* 

J o^^ ^Ij <. VJll vkUl e Qli . JpIj^I ^oUI jjj- J-.U.-....VI ,, 
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^YA 



a U jfljll f Ui^ill j,> jp y >i>/l J 5i l,jJ s^; ^Jsll ^ Ji a*^- 

oV~. 4* oi -jS^c ^gi ciii t^^u^ v_j^. ^^ If . ( v j£i > i^ji 

Jpj . v-W J^^b ^-M 1 ;>W Jjl^> J O^J 3^1 J ^1 ^S>U Up 
Jr> VLiiJI aj^l E isil r L.i 4^,U JTU^. ^^j i^l oli/JI J oli ^1 
Li Lw jTLill <0a Jp ^JUJI o^j L. SjIpj . l^L£ jl \,,-„,n4 ^Lj^I lju osl 
^ /b" 01 j£r, . ^1 oU jjaij ^yi f U^^ i^l ja jJULi J^ju jl 

oL^I j ^.JmJI ^^1 ^UJlI ,yi . UopLo t^I Lv-Ij o%^l J^l. 

^UJI ^1 iijJi oijLJl oliLw. o^li Ul/z-l J iSji\ i$£ J**\fi j*&\ 
(1.1 *-ip OIT 5jlkSJ» L/ aii«i. j ^jJU.1 ^Ja^il 01 uj=- j . J^jSlI Jp iPpJJ 
">I.Ip IJla OB} . Uill UUll v >! <^i W lV j Jy^l *^^il aS^UI 
j*JL _ 0L*i* oLjU-I OS' ii_j?- -jj-JJl 55^. 01-V jL*>4 j L-U»- Lu 

JLSL^dl ,_JL-Nl J*£ cJy. ( Hovercraft ) J^\ Jp 55^-1 iu^-Jl oL^Jl 

*j£j&\ oLyJl **^*Jr ^ iltf~-s'j u&'y^r Jl 3->»lll oljjdl <**-& •j^j 
Ji* ^jJaJuj i ( Solonclz ) ttaj-Jl 4j^Io)I oL^JI 4Pj*jfj c ( Solon liak ) ^LiuJl 
jl^o» OjJU Vo jy. jtTl UJb-j i~«j^l oljjj^*J-l »Ja^. ^ iyiiill oIj/JI oJl* 
i-Lil j JU JL^-jjj i->Jlll 4>-LJil -^ / r ; i Jl^ J\ ( OlJii OjJL. ro ) 
o/b. ( Ol^i Y.YiYA ) jt£* vjji o.. Jp ^ L. Ja-^JI lyj! J t^UJI 

A.^vni ) jIi^a o^JL. y. Jp ui^Ji iS?£ IT ' "-^j l^i J+-M J c^^ 
^^ij SfciT ol>-U Jb*j . 3L>jMl *>-jl!l J aJU 4^-jjb .Jl^j ( 0Ia» 
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Jj i&ySlI SJ^AI siAifyl Jj (SOiH (IUII j* Jk^dLl ^>Jl ^Ijl J 4,-jUl 
Jj Jk-ydl yJl ^Ijl j cUaJl 4j^L»JI Aj/JIj . CAz~S\j } Jjk\ } Lijilj LJl^l 
ipj*j^l o-u* J*- Ji^S La UjUi; 01 -j^jc ^Ij . ^-.j^ Vr-4-' .^r^^ 1 

,J^ ^Ji 0.J& 01 jl^JC j^JI oUji^Hj -Lifr 1,-1 }& c r-'iUNl ^ Sojlj oUb' 

. Vjj^JI Ajyj aJUi>^5n!| i-Jl i/Jlj fj^y^l Ajy -jP- aIjUui ^*wJU»t iy 1,-1 

• ( A;° ) ' ( v ) USi ^* »I-^JI *jyL5Jl Ob/Jl 6JLi « l*'* » AjjJUJI »>» -jArSj 
Jb,^ ^ ojS CX^S 5jljl Jl l5jJJ *-^Jyk Jb j cbj~JI AyliJl 4j/JI Oj&Jj 

•y> ,3^i-« ■ij-Jjl OjJLSlj c iJjLJl _a /^j^vall olj^S p^-^> <i~?~i r^^al' 
ajpjJLoII i/JI -y> tb^-Jl J^LSJI ii/Jl ,_iJb£ |f . Aj^JLoil h^\ aL. j Jly-dl JjUl 
^jp LLJl «-Uaj»Jl plp^l j 4jjd\ J^-yi i l, 7 »«-iai> *j/JI ^Jai* Ajaj 01 j frUa-Jl 
^jjjj . Ji-Jl aJI^' J jl>-fy lSj^I £~-Jl Jl J-p-*" f jJUj j£i 
OLI^P i>^~J *l jUxajll Siljj i_ 5U Ji jjJIj OJ- t faOwJl OlijOJ L_ ill iJLkP 

^jSlc ob^l oJl*j , Solod ( Sololh ) *-* Ij <_iyu aJ-L» ji- hj -jJ^j iJyJl 

^$1 j-gji; j^jJI II* Jp o/Jl jy-l ^UUiS) v-^UJlj a->-U1I ._>>>% 
■ V 1 !;.} 11 Js^ 1 ^!? VM 1 5l ^ *M» U»> <i>- J"? V I,-' J*- «M-> 
t*^J |J U3 b y J J^ 1 j-V. S^ 1 ls*W > N| iyo. (I i£-vJl jLALiUJj 
■j^Jj . J*5MsNl ,Jp L-jJOv i/Jl i_>U>-j 4*>-UlI <-^^ill oJL* Jt j VW" 5 W-"- 
Aj^JaJl UjI^. J SftiiJl A^dl oli v-ilU-l SJUJLiJl JL.L1I J ^^ JI;L. 
jj l^liT J ^LS ^1 IJLJI oU-l Jxk, *yr) j J-^l -ill^ ( *-l£-Al ) 
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\r\ 



^ijLi pjJiOi y. l. v M-i-i» i^ 1 v*^ 1 -^V!? M ^- uil y^'j 

^Jt vW-l 5LJ- 1 ^ .y- -^ f ' ^ VM 1 5LJ- 1 ^^ j* ^ ^>!;^ 

•jy-j iibLi ^ijSfi j «jlbM oitJi ^ ( fpJit arT > i^-aii oi^-Uj 
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. *jU» sU-I 
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Mr© 



l. v> ^j WjW* c^ ^ cX c ^^ oVi ^ JI ^ ^ ' ^ 

. o-Ul SL~U rfy *=~ iS>-*Jl J Oy—J 1 J" 1 ^ 11 (^J ^W" 1 5 ^ L| 

4{ dO£ 01 jfc 5J&I **J» J" *jT ^Ji ^ J^ 1 J* ^ ^ ^' ^ 
^J Ai\ if . t^JllI ilyJJl .jf S^^iJI ^ 4-^Ull Ol^Jb J*-J £^ Ji^"" 

£&■ ci ^.^ ^!^' ^-^ ^ O^* or=! /*"* ^ U ^ ^ U * J -' J* 5 * ^ 
iiJbiM ijsJl ^bJJ J^Udl IJLfc Ly-^j iiSl»j . ^A&l l,!»ytfj Vj^I ij^l 
J*iJI jjij -^ aLJL. Jl ^ ^s- oU/Il .a* j^I J .jLit jJj ^ <J OVi 
lv ot Ji l»> bl^-l >*J J^JI v^>" «^1 ^ C^ O^ 1 JJ/- f ^' 

. OljycJl -j^ i-*4-X*r *P>*^ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



\r-\ 



ilJjj «Jl U-^l ^ <>L» -^ .-ipflj l> ^wl; 5jLj Jl oy-x,- ^ . J.\~£Si\) 
jL-iJl JL^dl JxjsM yi OL^>i OUUl Pechora , Vychcgd iSj\- Ai 1 ^ Ji*^ 
JpU-I oMjU J4ajJ-l oJu» C-£ £- jJUj IJ' . Ur-y^ill j,-i Jlilj Kama UE" V J! 

O^Jbrot a_5^- Jiiij^j-^- Kui>-« t^jLb>-l j t <LtLJI aLJ-l Ljl«jj ^"-^ («-i~* 
01 > 1 i^Uil ^liSll JT j U* Jjjl£ Jl j&Cj . ^L-jtVlj ^-^Jl oLJUf. 

,y L* J** V**^' j-* **-p J* oljjiJ' o-i* v jj& ^jVi ija_- j.« J-W 

. «U-i ^ijbll J A> 

i^-LAl t-Jj^jal) olil^J-lj OtLjl W^" ^ ba^ O^bjl ld£j . A.L.^-*a7 
. *_iUJ-\ Oj^. ^--U v>l;j J-M»l^ r-^1 Jl J-^ 1 ^t &" ^*^ «■ ^U- 1 
O-J^p UiS" 1 i»U-l (^blj^l j oLJl a^jJj^-a La^ o^" LdS" *il ^ 
•111 oli jUAl j } a»U-I jUAl J ^-l-j Jlki Jp oLJ i-i/" ^-tilS^l 
ci^lj jjTJJI ^ iUI, yjl jj tf JL*-! ONI JbrjJ \£j . i~>JU AJyU 
. iftjail ijljdl iaJaJil j Oi-^J^ <^j* 0* 1 Vs-j!**—*^ (»+"^J i_jd=3£ ,ji^' 

ijlijJl jUai* 4-^p ,Jp *-ij jl J-ii Ail jl 1 ( \ > « JIjOI <dUj 0l jjj li\J pVill 
£S)6Jl* (Ji** L^jlf Olj V l>ji« US' o\ ( Afrika Korps ) Jai l _ r — iJV ^ 



( I ) I'lk- SlniiU'V ( iililllli'l , I 111 1 Di'si'il i-. Ynins ( I oililitli, l%6 ) p. .17 
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^\4 oi ^l c oNt ^ u^ V> u ^ <i u -^.Vij *i^Ji ^iji J slu 
oJu Ji^-Sfi ^ J cu^j Ji . sjbJLi fSli IV J\, s^bsU aM-i jWdl 
yidi uu)i ^>i 3iL4 JJ *> cjk- if /ri ^yi \*M J O^Lidl 

^r ^ ^ N vu ^JJ jt < -un 3,yi syt-* ^ ->j> J u oi u 

. ^IbU ^-ji OJOlji U1T i^^-->iJI ^Uiai. ^— bJ ^ u^i V^ JSs^ 

c Ja,lp > l\: ^c^j *\n* '***• ^M 1 -**» ' */"** lW ^^' ^' ^ 
ij\J-\ *& 0/i ^->- _ -i>" ,>! J ^AJ ^^1 ^A\ **>) . *>j*£ f\i } 

J U A*j> J J Jl J** ^-J ( Jj^M y '•&*> J ) Mb ^ *> ^ 
_ ( l^pUijI s *-} c 2L>yJl SjJUD 4~JIj l***^ s *■ ) ^ "J^ 1 J"*» 

Ju^ll ^^aiJ If c ^ Sy^Jl olyaM JJS, ^dJ *J 0-ii oly^M ablft «. 4-iiy 
^JJI t aj^JI ^ Oli viAJiT t yiiiM djU J* Jj^J-l ^ oUl j£i ^1 
j ap^ jycf Vrjj . ipLU j*S"1 0j£. L. UU i *J a-JL L-L-*- oUl O^j 
. r UU £l~ii J* JUao ^Jl hj\ i>jl i^. If Ur i S^J oliU* 
. c ^Al oL*T Ip £-y ttULl ^b^ 1 tAtf J^i Oli JJUi Jl SiU'SHy 

i.jUll OULJI AsU; iy\y>wJI ^l-Jll ,>• ^1 «^-> Oli iiJi ,>j 
a^J\ \^>)\ jtL. jU> j Ok£ Jb ^Vi-4-l ^»;> t * -— ^' ^ 
j^ } . Jj^ oLJl jjJbr Jjb> J ^^ <jyJl C^ L. iiJ* 0j5j L* LJIpj, 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



\YA 



j^Jai iOUl JJL-j ^ j. U .^ t A^Lt. jL-Ll. j o;K" J^lll U^l 
JT O— -Ai JU- 4j1 Jpj . ^IjL-LI} 5,LJ-I i.^Li. ^fSCx ^-v. ii^ajl L^Ui. 

plill : Syl^wJI oL-Ul o* J*^ "*0 . tfU-l ^Nl ol; ^ J -uAi 
o^lj ^Jj ^ LJ, JljL. i^llj, c_J»U4-l > I,-. JiUJll, ^JLi>JU l^. 
L> UV4 tfiJl OL^Nlj L> ^ ^1 ^l oUI^ ,*, Vl oX> JrtLbb 

. Ig -ai -yi I,- ^jLtf *L-»yf JUL- y 4-S^i 
jf^J L;V ^i UJb- iyl^^ oL"Lj J>\xJr\ J* iLl-^dl oliLJl c Jj 

OL"lj (J ^ J u jj»^j . iiy-y jl AiSClf Sy^Jl Li O^j ^1 ol/iJlj ^U- Olj>> 
^IjAl J Boerhavia repens CiU Ji* j^aiJl j ilp iL>- oljj-b lSjUwJI 
fW ^ L*-^ j ojjjj jfcy OjXj y^ «jl Ji^iJ ^JJlj ^^11 eL.a^JJ oyJ-l 

a»W vM ^j> jt J lsi i ^ /rj i, i^yi j c b- l. -up jjJi, t Jaii 

<**„,*• oIjUI oi* jytaJj . xerophylic k-ilil-l ob" J^^li L^. /S"l mcsopliyiic 

jUJVl Ob liUj. JiSfl ^-LJLI ^lil J Ll.1 Jary i aJ^ ^Li^-j Ob'U Jl^l 

tijUw j Sjj^-tJ^ oL^I oLl^l ol* Jt. o^yj . ^jjijjl jl S-j^l Lc-^ll 
4-JL-iJl ^IjAI Jj t y^ll So^dl ob^ll J ^Ij^'j M"J»ve v_>^r-Ul 

oTji Li*j t 4JUI S^il ijji\ J-jU jU>-Sll ^^o j oJU oL-JI iji jcs ai, 
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a« fe jjJlJI & Jfy & ^ C Atriplex ) S^Jll oi^«-iJl jt. ^l^wJi 
JLasJLI oliLJl JUL-Jj . Sjl^lj Si^lj cJ^Jl ^ -^ ^>j>JI Wist ol/i 

jA l^Uial. J «J^»- 4|/J* j J}-^ *yM ^>* 0^ AJiUaJl 5iLk--l uiU^Jl 

iji ii^>- ill i) iiJbaM 4-7^' JJUaaJl ^ 4*JaP :>UpI j~*i7 Ai-Hir ijU oUS, ij>-^ 
cJLb^JJ S-^l Ob-Ul Oli Ellis' . pl^waH Ayr l^ jJl^o jJl ^IjS/l jc* 

)yw> 0j£j ( _jJl ii^j) l)U**JJ 4j*-JIj lf*^L7- jj^J j-*-5 Ajy-U- OlpjA^ IA 

*i,l» ^p Ji; * JL£lJxi-J ai JjjJI j- j*~A\ 4-Up 0l» SJLjU-I Jj — U*- 

■ L5*i>" ^l^s- J* <-£>«* ^ *^J UJul >»*rJI ^*f- 
jji, jLiii Jp fLpSllj ->«i», d$*)tj JMj J~=M Ji* ^ oUI^- JlpLjj 

V««^ «s~>{ «-*JLr^ a ^ l/V^ O—^' C* 5 L5^ ^^ ***J t - -' ^ OliLJl 
Jsrjl jLdl Jp j^lj jjJJl Jp iS^-JI WIpSIIj ■Mjjfo OpL-Jj . oLJ"5\J 

J 5,iji OVl yjS l^j JJ -y yj/" jSj (I ( Kochie ) SJL/ai ^ ollLJt 
^>» J uta 1 !^ ^i 1 ^ 1 ^--J 1 *-' ■ iiU Jl ^ ^-^- *9M UI ft !^^ !,1, !>"!>* 

li« i p-_^.jdi Sjy. ,y Ujlij oIjLJI •A* jj*"* *{ js* 15 ^ *y» oliLJ. UjjJb 
. ( Anastatica hierochuntica and Aslcricns Pygmseus ) (Rose or Jericho I 
yi ^yt} iiJij ^Jj \jS Ijji ^Jl l^ i_-*L" jjJJl /J J iSj=^ &)° !&*) 

. <~syi\ c>,>Ji j-^i j y'l^iij 
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^ i 



Jt 3 " 1 J* - -^ Lj-^V «-»L«J-l Li* *-}LiL ji^Jj CjcL*) ^U>JU i-jlill 
Creosote Jl Ol^>-Ji J_S* aJLjJJI i_»UJ-l olp J L=- ^i.^ 01 ^^j i .-iULl 
L— *M-I jj> ^p ^jj iJLjiJI LS^-l J iiU-l ^Sll J (l.urrea divaricalu 

j^c u.u> iUi j^ yi ^^ f . oljNi j^ ,ui i^uai s^yi oi^ 

s^iJI J \j+i£* ^ oUl 01 ^ f*J\ J* .iAJi, i ^1 ij, ai jp j^^li 
^ iyi^wJi obUi -^ tali oi jj- t ^1*4-1 J\^i Jp SjiUJi ouui ^ 

OUST *Ua* JU—fc ^ij c JlJ/l JfcL jp ^1 i ^ JJL«JU J l^jli. U*p 
J 6\j\i\ J*X dD-iS} ^dlliJLp Jp jipL-j ^11 f L-ll jl« J t y^\ y 
S-SyJl o^ *illi L- oULdl =>- £J^I oi* jjp JUj . JULl J^i i,U 
•A» Owj . OUuJlj jjll-l, jljlll j pUl Jj=£ Jli ^/xJj a LJLt -^ oiUJ! JJU 

oUU ^Laa Oil ^*; ojli. y Up J^UJl ji «_iUL| ^jUjj 

cbj-JI iijLiJI cVj, ,L^Jl S^UJI ob>l j iJUJl c -5l^l olj-9 Jp ^JUJI 

^1-^ \k\pA iLs> o,> OJUi . UjL.\ oQlj Ai^Jl i^^L. ^ VUl S-LJl jU^/l 
•^ >-Nl j^Ji ^ If i UL-5U j ^1 J^Ul gLiyl ^ j±fi\y pUJl l,iCc 
IrS^ ^1 oUUl JU dJi Jl iiU% . C ->U ^ »,. ic ^^ijb oi ob-Ul oi* 
V«J V 0j& ^1 ^siJIj jitf ^-4 l^U. 5jJJ ^ jLi jl ^1 jjflsJl ^ 
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\i\ 



^$1 J ^jlyJl a^»(j i^\ Oli ~M *~jM ^P OWJI oi* Jt. 

. 44LL1 

^^Ji, i f j* <. SiLU ^ijll J ob'UJ v-Jb «-»Li>JU W&l «I» juj, 

4*^)1 OJljjjJ US' L$-/a*J "j-* ijUi« j^J iijiSA Ob"LJ -y L-.L-I Oj£s ^1 
J| UjjJbr fjsu* i»-L~» zio *sJjLiC ljj»w» Oj£j bjiljjl fjx- aVL~» Oli cfyJ-l 

iU iS' . i^yi jp li£ SfcS' «LJl Lil*- JW ^Ij Sj^o JUp-I JJ i/JI J>^ 

Jp JiJLaM »^ &£$ *-^*[JI 5J0-UJl iylj^wJl jtldl J} . jtdl S-Up ^ 
J *-$>) I il^j <i~~>- ,>^j • J* -1 * "■** ^-^ a* * < !■ "" » 4-|jp^ olfl j£Ll 

t^jjij vjbui jiWJ u£ii 5>-UlI _L ji^. m ^jdu, yu-i ^ijli ^ j&\ 



If ) ,j«-s-il (iUaJ «iJL»- j Ail V} fSfi^aW *-*l ^^ip Jai^ OjJ a-1p jljaj JIT Jj j 
Jt. jL=>-l J y i ill* jSc |l 4jl »w»|p I j^j . ( aJL-IJI 1^*1 1 j,^-^ J JU-I y» 
(j-jlill (J d)j^ SjLJI JJUiiiJl (iLJ*^ AyJ-l LjI ; a4-I tL*Ip 01 jjp ( oL*— J.I «Ju» 

Jli tJLbUl J h\i- jtb> -V^y CiyJl o^jJ-L jjiJl el^wsij J~i «il^-^j c^>SCjl 
^^■IjAl oIjU ^ *iLai. Ij3«-l>- -J& 1 OJ"iLaiU |^JI ^-k- x_am ^Ij 4-iJLLl fl^^siaJl 
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^1^1 J a*^Ij c — J ol* JvaiJl ajU* jl ji. . <k± 5>.Jil dMl) LL^ SjkJ.1 
UWI J -Ud4 Jl~SJI cgrtJjl ^^1 iJL|i . J^h\ j^\ ^^4.1 J yy., 
lb* 5 ' ^J-^ A-** 1 ^ jy-o ^yJ-l j Ail jji- t jjj-l Ja^Jl ) _ r ^,L Ja-^il 
j^kJ.1 Spineless Cactus «_^L5i-^H jL^JI ^ . oUl^.i-1 ^ Li JOu "V ^JJl, 

: iLiljJ-l 5U-I 
aS>I Vt Jp -5U a «LLI ^1 oUU j,*, ^ jli^l a^U ^1- 
oUI^JJ A.-JL W . ol'LJl •■** ^ «i^l f-lyNl fli ^'y jb\ jidU 
^Wl A^U* CJfcT ^ill ) JljJl J JJS j^.\ ySj ^ ^ <5>LI JLA Jt^i 

SpU jC*7 L^li ,^J-| i*»wJl obJiJl ! W . jjUl&l, JuJlj t ( Jyl^aJl 

Jl J>-^jll ,>* l^ ,^1 APpJl ja A, ^Ju** li (J ^JI oUlj-i-l oJU uU*lku-l 

^Uas-I ai, . jU*&l J^i- ^ji* ^ws! jdl JSJUJ-I -^ 53ILJVI, «Ul ^ 

fr"J\ dJI i ^jJ If c £ jbll JJ Li jj^p JL. 0U1jJ-l .JL* JL^ JLJVI 

SfcT ol^ 3^14 ^ N _u*J| U*p 01 ^ . ^^i jj^ jp 8i>tJ y 

CJlT oilj . *L> oliUl oUljJ-l «JL» Sjjlk. aL^ a^^ J t/ *iJl a^»j* 
pSU* 01 OUi^J ^1 ^J| _ yui __ ^Li ^ ^Ljj; jg_, ^ j^ 
Villi, ^lil, c Up^ jL+tr oLI^J-l oJU Ji, ^^j . I^jLo OIj L.J 
Jl fcf-l*- J Irf j- ^1 Jp t lJLU-I J*,^ Jb j 6 LL|| ^ 1^- ^l^ 
V, . iJi^ Sj^u L^ olii" ^1 ob-LJl Ji> j^ } ^Ul j^ elj- oUl 
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\tr 



vIJUj J OUJaill «JLa xXf jjij fl~* llli* C-iK' \'±\ -^Jf jvP 7«^v2J OUkill 
jjjbllj flftJtMaJl cAo-liJl JUIujj . U^-Sj Ujyw? AjjUi"^Jlj 4jjUa)1 SS^U iijaj 

JU Wilis' . iijl,*.-^)! iiJI jMj J JL*"-** ^A^-ii i--J.I J*lyJl j* t ^Lr - ' 

a^aJI J,UbJli ^jJUl ^--rfj i^ t <J>ji/**j AjLi y» 1~p \Jo>- Jil 1^1 jvp o^-J-1^ 
JliJj . ILJ'Jl 4jjl^x^dJl oU-l 5j_i jJUf 14^ 4«jIjl. iJL-j JjLAI 0|;Jbr jjp 
,jiJ»JI jJpj . aJLj iL-j Oj^j d)l ■j&c t^yi*)! ^gto- *il Disney jjj^ tw>jI 

JJUL- £. 5UJJ ^1 jj^. ^ l Jr * Jjl .JiLLLlj 5,1^0! Lyi Oil ob/Jl J 
3iU-l ^1^1 j jLl^Vl iu-lj SjLbLl oliljJ-l jjaJ, . yU-l Ayl,^*)! iiJl 
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4-~»l>i oli^-Ll oJjfc w..l a i..Jj . jj-kJl ^^j V^'j ^'VH ( ilr*"-^' J 1 * ) 

«ljll J ^ /S'l 1,^1 J^Sj j^ i^U-l Ijstj, j ^jSll c_^ Ujl,: cJ ^jr 
-Up- 5L»JJ SjjI,JI 4JLUI 5,j Jl oJLft Ji. (JjlyJj . ol,* j-*- Jp- -Ajjj U ^-r-jULl 

jjiuy Jiy. L-LCj . ^>.Nl jjiuJl -UP SJLaill SjjjJI -^ Ajl^H Jil./ijll ^iuu 

^iuu uja^ ^^jLoJl lSjUJI ^-Ldl J t^^JlJl oLJt oUjas-j 1 4-kSM oLiljJ-l 
.iAJiy ij\jP- JLuJl J^ jtTi J"iU ^a.,,^11 oUl iiU-1 S,U-I jUUlI oWj-s- 

Oli JU-I ^jJLuj . l^Lp- Sjjj jU^i-rflj yl^J iL-L> ijbjJlj S^I^J-I < — *jyi* 
■jP- ijl^-lj c-iliLl «J>^JplJU-S|oLJI f-ljjl Jaxi J)l JJ -y Jas-jJ JUiJj 

^i^Sfl J oUljJ-l -^ 5^ ^it .UUJL. 4~ij . ^dll JJUfcl SSL*- iJ-l jj^ 
^1 JU-I yh |f aJ^I ^Nb 0j& j!> _ "ttLf U& ..i. : ...t<I ^j, 4iU-l 

4~w»Lll *iJl i_ Jj^Ji -^ .Lofl-T-J ^XJ ijj^ai oL?- ol;jJ OljUJl l _/ a *^ ^' 

oljo>-iJ» Jp L. Jb- JJj jUaAll Js^JL. ^-ip- ^ jJ» JJLiJ-1 Jp jl/J-l 
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U° 



. JjvaiJl ,y ^ **M» *-'ji ^i *]* yir-l Jj 
j- a*, jj i ^_>U4-» ^j>3 L*£*>. ^jr-A **&" £•**■ 0* ^ ^ 

^1^1 a«»j •_,-• Oil) Ji <s)\ ik-lji Aj/Jl V-t^V cNjl^ JIj JyoJl -j>^i— ll 
lOU-yi^UJ \i»U*. joy tsJJ* ^yJl Ji*^ a»j4-» j!>j UoIjjJ *L«.jf 
j jjLdt i~Jlj 4--LJ-I j* ifS As-ji Jp al/J-l vlr 1 ' f&3 ■ flf ,Xs ' Jl 
jii jl»UH ^a* a^. oyiii i^Jdl cJ^Jl ^ . ^Hi J at^-i ^V' ^b^ 

I Red Locust y^l j>Jl > W jl/J-l ^1 Ja^-I ^ J&y J* L«i>l J S^r-" 
jtL. JLU£ j^l AiM liJUij c African Migratory Locust jSt-Ljll ^i/^ 3 !r^!} 

j^ OB' ( Scistoceria gregarla ) cSjl^wJI ^L /3 U\ «l)Vi »iUi •_,* ^yo-iJl Jpj 

J iL4-l ^jLv-1 jy. iJlii. OWjX ilUA OJl^ JLilt . ■UIP O^i-Jl v .-wJl 

. 5^-Vl iu- jij^Jl J <^JuA1j (^JLtNl OvJaJil ok W i*:-^ 1 (Wl t?j^*-^ 
il^-1 01 i il^-l <>jl^ ^.Ut ^ U^lj jl\ ljfr±i\ oUW M ^^ 
j C^i JJiji *-i^i >-iy J A*^ 1 W* 1 - tlJL - ; ^^^ >J jJ, J i - ^■^ Jl 
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Ul 



SJU, iiJ» i^»-j J-^ii Sjo^aj V^^i c5«JJlj ^l* *Jj^; >_■ l^?^ c£-^' ^-^*ai ilAi^l 
j>-\y jUx»l f]p- *-• jJjjJl iilai* jil^T >f ^j . iJs»> iSJa iiji 4»Ur ^u>Ja-x 

4^JI s^M vi JLb^ y-Nl j^Jl J^l^-j Li>l Jb* j ^1 JJIjl, *liiJI 

il^J-1 t-jl^l j^lp u^-^aJl J-A» <jj . JLiAl i_^ jLs^j l)U«STj j^s- l)I^J ^4* 

jdljJ} ajJLw iijai* ijsr-j ^,11 *ijsj l5j->- Jl^wt- ,j»l— I Jpj . OU-J"Ij lj-^f 
. u>LbU SJbJLi JliNl j ^LL^aJl jU*»Ml Oli AylpwJl J^l^l « ii»lji« 
t-J^isr J^b i-JWj Obj-Jlj Jl/^aJl Ja-LJl i«Jai» Ji-lo fljP- <J J^ Ji*=* 
A !/^~' >f V: Uii— si^' uyjr^"' ui^ Ji UU l-*s*J ■ Oil— ^U. ^>- A-i^jJI ^i>4-' V* 1 
WjLJI JUJ J) Ja^jsLl j>Ji J^ly j iJLaiM jUa»3li *y>* j ^^3 
j jvSOl jjVJI 4>^ 5^J.lj JJI^II Jai J v!^ 1 ^^ ^J • ( A J^* 5, ) 

. jWJLI iilJ <> jlk&l i»>L- 

olJLil Sja^ljj p^^dl Vt^ ^J iJLia— jJ>\J-\ cJ>ll J | J-JI li* a*y 
J,| liL-jj 'ui^l^jUll aJI^-I oL-ljjJI jyiJ L. UIpj . jJI>JI jL»L- J SjyJ-l 

i^i \<\0O _ ^<\ot t bJl J Ail t "Vli^ U*|jjjy . l^ OiJ- ,yJl jlp^l Aj-JIj 

^Iji j fj . c-yJtl J ^l jW^S.1 ^ OjJL- ijo *u-i l* al^-l i_j| r -l 
^J ^ j~i> .UUi, _^-l -^ 3*^1 oUI ,>j oL^JI Jfljlj olij-^-1 
Lk» rt«« J^|ji»i L. W. _ ^ l \o<\ Jb-lj j^^. J ^JL»w-l Oiii . jii* ti^ 
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jjl t^jUasi'bll LjJiJjj V"W~J' ^IJb-ljJl iJUj JIp JLSi JjJtJl ijs-lJ L*l 
iuUl i^ljjJlj 4jJLpNI i*^ c-li LiJUp WW flp ^ JJL-jll aJuo Jt. JU^l 
V*- jjJU YJo iJLc olb Sjiyy 5JL.Li mXj- ^ ( F.A.O J jliJI ) S Jl>A\ vSU 
^>j jtli. £. jil^J ^Ij Ia/j j^ jJl jl^-l olij ^ >L>\A\ Jp cJLiil-j 

iojVl t)UJ Ji/i 4#J>*-i OlllJ y 1 iuJ^lt L; ijj^JI 4^^ Oj^J ^Jl ^^aJl 

J^-Jj cijii jt ijui ljUi csji^ij irfL-jji £j!Ab J^ 1 <Jyj-*=Ji i^^j 

"i^yjaM jl 5^-11 iJLjill ipyij jy^JI **/L i.^")U jtfl ijj ^iJJLwij j^>- 

JL-5-j JLu-S'Ijj 0|^1 j jU|-I i-jL-I ^ 5 juji^ oL.l£ jJUa; ipljjJlj Sj-IpVI 

Trcwarths, An Inlroduclion to Climate, Mc CJraw-Hill . 
Anti Desert Locust Research Information Centre, London . 
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\t«\ 



. i»UJl Sj^aJl (Jaiu Jb- y Jp *^Jj 4 AiiUA* elaj. 

. oolall LJI^J^I obUJI £b. _ Am 
. <^,IjlH UlLJI £b. _ Aw 

. u^-^' r^ BS 

. cSjI^wJI qUlI _ BW 

. ( oUoj-LI ULi^j ^jC-y ) ^U-. ^.lii jj Jb j-U* Cw 

. ( la~*fA j£. ) l-M^h. .ju^ ji *jb r-L. Cs 

: A £L» Pjjit 
( -*°^ ) f c u" JST ^ ^ ^i liJ -jy ^ ^ _ j 

: B £L» pyi 

Jli*l aJ^J flii ^jj, jjpl jlja,l i^ Oj$J ^yL^ olisf _ s 

. JiSll Jp LL^ ^ ^ J \^S 
«Ji=t-l Jli*l ^ip LL*» ^i jjpl jUsfl J^j 5 ^y^ olbj. w 

: ( eJ-iiji ) f °U ^ jil ^ ^ J^^ _ k 

Jli*l aJ*& frLi ^i jjp| jUsu.1 iLkS' d£j i «-»U- .Juvj __ s 
ous-t t btl >il 4^ Hfis } t JiSlI Jp U^ ^ obfl 
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\o 



. ( J"o. ) f°>. 

c/^ 1 d* J 1 1^ f-^^-* 1 1^ 1 ii^iJ-l oIjuJ.1 01 t£jl^w»Jl al^-l S^Jbj -^jy 
. iiyi\ o>Jl ^LJIj 5£aJI C UJU vJI jUVl ^ oil* Ji 
(1UJI J iiLU ^ljj/1 J">^l £>' J ^L^l jJUJI j*o ^\ OtT lilj 

01 JaJ-l ^y-a- Jt *ijj . Ajj\ J >* J ^ai\ ^I^Al iL-^ dDiS' •_£■ i 4jli c -rJiJl 
«JL» J")Uirflj ix> r Jy s ^M\ 4jLI»Ij C->«J^ *Jlij JLiL* ijljs»- ilp A»U-I L ei« , lj^lj 

jJu L ^>-jJjiSol ^JLihll L^i j t »...j ^jSj 1 ila-^ ,J a-^»L>- t L» »}_^A{ *s*Jl 

JIT .JuT ij . U-JL- YsUiJ ^1^1 oJL* J'^Ux-.N OlijjJ-l aJLft ^1 JLi^-l 
Jp L-L-l JL.--.a11 ^ OLjNl JUju £**~j CA £JLaJl lUll j» iiU-l ^IjSll 
Jp JUuu C-jB' iiyJaJ-l iol,**!! 0"}bM ^jto-j V J*4"l OjJL; oU-ljll j A^ljpl 

j^Slc lily . ajj\j^^\ dull aJLp ijL-ilp ojUull *L^jj «_jjL-15' JLJ-I Jilp 
j (jjUJlj ^gi-^l L^l Af- *^>j* j SJlSU'ill ^L* jl i a^>j)1 -u!p OjSo (1)1 
Zebu jj) j^w-Ij S»jyJ.I ^U*-J\ oli S-Mll JjJO t iytj jtf"ill JL^lAI jMdl 
<. t l^aJl j OUi-Ll VI j* J^l Li* ur~. ^j • *~— > '• JjiJJl oli fL&lj 

Jl r-l»i 4il ^ i v-iUsU SJ^JLiJl jkLJ.1 J *ilp J*rfl 01 JL;N fl^ Ol^jP- Ai\ jiP 

y (.iJip Oji ^Lj! si'iW ojd 5 te s' JiiJi j#- Jp jJLi i| iJuii j-J-i obi^jP- -^ 
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\o\ 



J4-I S^jJja-i C-^ijli . *I^*JI JLA^t UUfeU ^jl^sll ol;UJ-l 
j I Burke I £# ^ JT SL>- jUij j£«* W-" l*«* « tJ^wJl ^a*-* » 
j^yT ) Jl ^.jbV litT L.JU«i . Uy-I |Ja-^l Ufili&J ft Ljt j Wills » 
J^LI uyJ^^- \Atl fl* J I'j^j 5 ' £*^ u> Cooper's Creek iiJj^" 
OIT ^1 JUj>JJ U^tasr-y *>J *>~j is** 1 * j-** 1 V^ ^j" 7 * &*& *^*jf 

JJ ViJ piiji ^ ol>-. ^j u<u^ u« U C jlp" 5^iJ ^ f„X&\ (IUJI 

Jl ^ cAil^. JU4 ^U J L-Us-j L.U -SUU ,J5UJl «JLp jvaufc' 
iujLL. Jp l^jJLir 5^. jjL, ilL* Ci£l till U»*l ^1 ^ *Jl jjp c iiU-l ^1^1 

Ol/^lj "^waJl c^-Nl oUdl ^j iyl^^l £-1,4-1 *LiX-/ly . u>U4-l 

4 isJl »Jl* J oLiUJI jy -j- ^L-Nl 01^-1 J^J-I jjiu t ot»-ijjll dJiS} 
•^ oUI^J-l jft^l OLJ^AJ joy ^i, ^ . <J tyU- Nj t^l ^LiUJI U> 
01j-p- Jjsrjj (Op ^1 JLiJj . (fJiJI (lUll -^ iiU-l jUill j SjjJ-I «^' ^~i>- 
^ ,_^ j iiU-l ^IjNl J^cu-lj uJLii^.1 jl.jlJ-1 jlbJl j -J JJVjC Jft* 
jl IJub j** ^ . ojj-l 15^.1 J iiU-1 ^IjSllj S^SlI SJi^dl oltyl 

j ^^i ^iJij JU4-I ^y j»\ - ju\i^\ ji j4-» .ft^-j . ajM-i jt r^AJi 

Jl ».i-i. l^ jitS^I jl Nj . JLw L-ji LflJLJUd ^/ci >-V-j ' L/> Jdsrj Li^l 
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wy 



. I^jOj L*jj tjy'SW j* p\ i_-*JIj 01 ijy^^-Jl <£* J-^J ij^E \cri ' f^' ^* 
5Jj.Ap OlJUio" ^ILa ot ij c ^aJ-l j^ f.^ Jcf-y 0l yj^j fl$l «Jl* of jsP 

frk ^/Jl **^>" °rd\ e i JljJ-1 4jp Jv*»i jl j&S LffJUl v_il»Jl itpyj t 5^1 

— *« ) L.1^- yUT YY _ U On ^ ^ jl^i" iJ>JUH -^ 'yS oL*T dU^ 
isJl J *%~. Up Jj^U jjs*. N i^JJl .jdJflJUnj • fjJ' J ( *-*k> V*\ 
\p o -Ljl) 0«&' L* oIp jJI i^^-ijJl jlSuo JLiy» Jf>-j fjJb..»j i 4j«L»»^aJI 
J l^U^u-l jZs jl\ JLJ-I jap -^ JL4 If i Jil^iJI l^L-J ^Jl l-jjjJJI 

5 > a* uH- 1 c^M ^ J^j ■ W l ^ J*^^^ 1 ^ ^^» 

-uJU-j (j5-Us7 N il i ii-iaJl oljljJ-1 ^ jOy ^"Vl iJLib- j J*4-l 0l* t Oljjadl 
JU> ilL* jl iiji>- . ( "5L* Y. ) )^* ^LT YY «-*jyJ«JI o*"^' J^ «3 V*^ 

^p i ( *5L» £• ) L«jj l^« jLS' "\o a*I • .jJaiJ LmpI»- LjjJJ sJ--j>-Ij -l* (31—- 

j J-'- olil^^T L^*IJLkiJV j-Jl aJUj jJoJI iJLii Ijo^JI JUJ-I oJl* 01 

I^JI Jp *Jl ^1 t. opif to-lj ol/i vUaij fr^Jaj 0l^>- J*J-I Oli f j*) . ii»U 

1/ jji£, ^1 olftj c L.I/- jLT ^oY Jl J^- MliM J~£ 01 4^r i jJUi -^ 
J ^.vi^L-J ^Jl ^uS/lj Unnia \a)\j Yak ^ILJI Ji>- oUl^- aJL4 01 j^x 

biLjiii L»IJL>^i«il ^Lvj^x-^l ^ytri Jj t ^UJ/^' 2? *•**&"! ?&* aj . J**= ^'■ja :, ~ 
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j* JS* J ObyJl jr J fOii-j J|;U. *£3j . 4-Jlillj i^jJl *JUaJl *L£ 

aJLj ,_ ...; SibLl jtLdl J JUjcS/I oJl* J& |.Li)l Jp ^ JJ-lj 

l£JUl jj-SJI *_is*-l oJLui . iLc^Jl AjJj* .>•>•* li*J I ij^-Jtj^ojJI d.^fl.^-J .. 

**pUI jupi ^ is-L~. (iy ( Jo Jt^ai ^\j>- ) «u~*- Ojj ^3y Jp apL-j 
l£j- dj^j J4.1 .j^ 01 If . oUJ-l ^J ifju^W ^\j^.\ i^L~. •_,. j^l 

fL- VI ^ Ol ili "Vj . « (Lu- J ^JaJL J*=^JU 01 |f l lj}/-\ -UJLiJl 

lfl - a ^l JjJJI Jp iWY iiyJ-l j* jJiUl Li,: ONI L&c, . ls,a^ Nl L^i 
V oL* OjJb l^Lxi; 01 J^-JU -j&r ji\ sjdl ^ L. _ J^l Olj-^ ^UU 
>Jj>Jl Jk J OL-J^I -^ J^Tsx. ^JaJl J^: Jp i j3 ii J.J.I Oj& l-Ai, 

j «LU ^^tiJ L« "up OL-jVi Jp I^Jaj Up J...ai; jj-lia McCJcc f JLiT Aili 
^-^ Oyji' jl c^J ob* Oj-b ( _ s fl-! U -Up ^1 1 OLaiJl oL>-jj ^j^SI J.J -u— j»- 

4j^tf*Jl 4S"ljiJl Joxj -djLl eL. ill «tLal - N C^l t jJJi ^ 3,1^ Ji| i^-L. 

o"iU»p iijj ■_& t L.li LjIp 0^. L.-U*i . jJaJlj ^UkJIj Jlij,Jl Ji, 
L*r^3 ^J •k*- 5, ^-J^ 1 IT ^-"-^rj Oj^Jj Jlij iJjii. cJlT ^1 IjL-j Lf \jj 
j 12.^1 aiiDL5PL.lt OjUl iyJ £~^ ^ ijte, ill* L^-lC jj^l; 01;,^ 

^jJI -to-jT bj^.1 4^-j ^^,1 |f 4j^ Oyi*- Up Ja-4 oli « JUJUi * iJla- 

jyi J^- bju* 4il>l jLf ^^.Ij .. u^UJl t5 >^iJl 0^31 ojUL>- ■ ~<\ } 
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\ot 



fr L.jJJ jUT 5*1 tyrj { JU] ^JbN Citf Ci\j SiJi^JlI j& jj^wJIj iJljJ&J iu^tAr 

^t-jjji jp jjb- ^i |oioui jr jsr^ji u» iJu o^j • ( * y*^ w^ y 

. lJLLU SOjJLiJl jUil «-*jjlaJ U— iJ C-Jil ^Jl c&^l 

*\ J) i^iJl Jtje> tf> ~J±-\ oL- ^ JliUll J^aj L-JUii . jJajLl *Jl>- JJ jUSilt 
. ^IjJ-l «_^Ja-iuj <uLL~j iDLJUl J-^alLj ^1 \Jx£. *— 4-1 Ojj j-« "/. A j» '/. 

aIU- J t)S ^ai j^J-l Ojj -j* / V Jlj9- Jl JiLoil Li* J^y Ujl* ^j 

« 

. ( Mc Gee .Ju^j i_^o- ) *>-j/r ^JJ *ilj t i*illj ^-L-a-Nl ^cOp c OljJLft 

IJl* i^i» j JjLj <^JJI JLfs(-l i^r* iwJill ilAf^y t ^fJ^J **^ j^*' f-^' C^-^y 

Jj j^Jlj OL-J jI *-~=t- «;|^- ^jJ A«J;I j ^V-J'j ■ ^^ /*'^' tsr^J 5 j!r*~' 
tijl^i-l jL^iNl b jwJ l^ jUaj 01 -/o: i p-J-l J i5j!A' r^' jWrl 
fTY Jlj>- Jl c5j}^-l pfe/Al IJlA jyii^ . « Explosive Meal Death C-;J.» 
^Jl J*J j)J* je- 5jb-lj i-v^ it-ji ^j^» j -ui ,^>Jl j&j ( >-J 'Wji ) 



I I ) W. .1. Mc (k-i-. Drsvil Mliisl :is ii Din-iiM-. Im.-i .i:ili- Mi-diull lniiin.il I I'HKi ) 1.1. 2K.I 
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pjai i£^ 01 |f i Ail& hyi* Ut&ji jJJi JA f*J\ Jp JjL\ } ^ ij 

■JiUs-lUj . JLJNI ^ JSI i*.y, j^Jj Jyy J|^ ^ . ^ <_L ^|^| 
J!^ lil ^jl^ **-J^ £*>" 01 JJ jyy "if 4JL J-J-l ^Juai <U_*. j 8 lil, 
Jl J"«* w^ JJJI cUJI Jjy. W^ Oli IJL* Ji|| Sillily . ( ^Jo\. 0j A ) f°i> 

Sj]^- A^-ji £*>d jl^l ij\j>- fUl iijjt S^i ^illJu JULi ( cJ°«\VJY ) f °n 
& ^ M iH" 1 c— ^ s j^ <*-jJ J >JI lS^ Oli Upj . | JajU a*. JJ w^ 
,Ji». OiP o. jvSl ^ ( .J^.OjA uJ°^rjY ) r °^ t r »n ok L. 
f °*' < r° rv tj« U*>L^ u^l jy*H ^ ^Ij *JUdl foJl oli oUI^Ll 
■ ^-s*il cSjlr 1 -! J^Ju^ *ty* oJUp JUJb Jjisi t ( i_i°\.i i «_i«"\A,i ) 

J°n & J~M cJa^y . %li j^ jjdij j^n j^ ^ .j^i l. L.J t ^ 
r - * 1 ^ ^ ^ ■*** "^ • f^ <%» > *-ii- J 0j>* ^* Lf jjuJi Uu 

^1 j J* N Ayl^Jl jtbll J J4>l 01* 4jp, t JJL. «i* J* JJ.| 
J-/*4j . ^yu 5J*- ^i»%- J pl^l j^j^i 5jLtf| j| ^ ^f Qj, ^^ 
,^-UliO-^l ji> ^ jlkl ^jJl ^ jb j (U _ : l ^-ju, ft g Ll ^ j^, 

• *— -*- O* <4r^l (Sy>-\ jj i*L- J ^.^11 
-d >y? ^oJl 4 JJ~I ^ J .lil ^ J*i j, j^sJi ii-^,1 ^j 
^1 ^jUJl o>^,jl oiJj . -Ojj J ^^J JJ t ,1^1 ^LIpNI jl Vr iJl .l. 
olAI jftiJ.1 i/ ^ t i^'l^l pj^i J „ Bci Abbcs ^,Lp ^ » j Oi^l 
N JjsJ-I J^l *LSf ^oJl, iiLLl ^1 Jp ^-j^. ^jui j^., jf ^-(i 

5^-ji .i. ^^ t r L,i ijii s>i l> OjJbj i*u- v«Upi Jp ui^- jjLT io. o^ 
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\o"l 



li}j . J^fl 4ijj iUu-lj t jJUj lji± J"5U J ( UjJbr YY ) 1/J Vr 

Ci\ gwrfl If . «-Jj^aJI lj-A l)L-J^I Ifl*^ ^1 S^iJI viJLL" IftST Jyij S^i aJLaj 
5Jli «U.I c-^ij 4ib" N e-\ r j£-\ iyziJl JJLiJ-l Jp olii" J&\ ~<~S.\>A\ &\i\jJ-\ 

Jilji SjIJ J Oj**^a5*5ll Aj fyy ijJi\ jjjJl i-^l JJ flij^l oJLft ji-U |f . -ju- 

o* t*-r^ tr 51 •M 1 ^ ' W=sW ^ji J-- 3 *" 5 J L f a* *. ^Jjs*^ W * JM-' 
JLlp J*J-I aJLp OIj c JA\ J^ii £» jjii t£JA\j JL^4-' -fc* p- jlrll Jv*» **^» 
1^1 C}\jJ~\ IJL* 5jIpj J*£ Jl *Jli ^ IJlaj . I^J> yiP ^ J^ou-j OjjJ-1 1Jj» 

A*jjj,il ^LiAl j Jbfjj (jaJl L."iUI Jl^>- j^ ojJJLt jtS"l ^i c JaJ-I Jp «wjI* 

SjJt^flJl oUjJlill Ja»J 2Lw>JVj jLLl j* |f till OjJO jU^!-! »^ , ^ , i *-*' 0^5 
Oji jl r *s-b 1-3L4-I *l-i*JI Jp ^p-jy jl j^Jc ( s.\yy^\ jli ) f jj^-l* 4 i£j£l\ 
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. sLJU aJLjo-.! Ojj iiU-l 

J ^~Z-J 01 IjJp JIT bj fljadl alii 4*^. fUapf v JJaJ ij t iiU-l ^ijll 
jia*- jl *« l^JUji 01 jl i oUlI jl^ JS^u 01 OJJ OLJ^J Oj *$j . Lgjtflfej 6 bl 

[Ojyi U lijj . l^ - . - uj ijl^wJl UJI o JL» ^ sJo^j 01 *£oc j&- aJ} 
«Ut -^ 0^1, jA Jlp. ^1 %li jc« UU OL-JNI w^i Oli . J*4-L OLJMI 
«u—*- OUai ^jj -^ JJi 01 v£s OL-jNl 01 j^p . ( OjJl*- _!_ ) 5^. JT 

; JWI J ilU-j J»j « Jill ,L}f ,I^J| J ^1 JUJ ^ Mjpj . ^ixj ^ 
. oLU j ^oUI iJ&J^ 5^-ljl SoUaVl V-UI -^ L.U 1^1 i jl^l pbJ| 

c 014-1 jJ^- Jp c -*All ^ Jl OL^I ^ -^ J^JI U^ ^jr, 

jy^jitju ji ij^i jioJi *n> ll* j. jyt . j,ju ^i jijiii, 

jOi V gjpil 1^ ^.jJl $£ } t 5,1^1 ^ ^ijl f UI Syl^oll jtUl 

« 

J ^^alij Oi, *_jy^l O*. v Ua; |f 4,1^, v-^Jl Oli OP^JI Jb^lT OW ^ 
SOii, L. JaiyS j&j . Aj^oJI SjjOJI J jL/lj j^J-I ^.La, L^Oi, t l^"*^ 

juui j| o*i>i opjui >l ut, ^jii ^\j\ j^ j,^ c ^i ^ ^ 

jHyd\ lOA jOyj . jUdl oOA 0l£- >»i If ^111 ,3*1 -^ jl c iijI^wJl 

>L1I *^13^ aj^. V,l^wJI jbLdl J ^111 Jp J^LI jS^j t Lyj^ L.U 
V^l UI f lo>c-l U . hJ hj\J- 4»L, [^ ^111 jpu j]\ l^ y_ui 
Jl l54- oi ^oJl jUfrJVl dQI fl o* ^^j jj jjjidi ^ j^, l. 5iUi i U-Ul 
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N©A 



^mi i*Ji ^>] -uisL- ^ ^f yy.1 igi j^ ^, j^, ^ ^ 
: ^ ol^ ^ J ^LJl iJUp j^j . ;lU*M ^jl^I^ iiyJI ^juJI 

• (t— 4-1 «;]/>■ ifjj j Aijjill Jjom OUai ( I ) 

. 5,1^-1 Asrjj] ^J~.\ JljLjj j f JaJl ( v_j ) 

• (•— ^M ij l^j1»J~' ^JaJaJt «JLp 4^Lw>- ojI^) ( j>- ) 

>---si *,yliJi ^j'ldl jl ^v-4-i Sjl^ ^.jj gisjt ^J. j SibjJl ( _» ) ! 

< * >. r-4-i J ^jIA'I^ 

y\ ^ v_JUdU ^Ul v_ >■>■! -Jfc iLjjJJl 4i-P*Jl itLSJlj Oji^ai ^jjl £}j* 

&c*A\ oIjVjU *>JLII Ol^iJl Jp Oj^-I ^Jl *_Jjl>»Jl OJbl Jlilj . ••/yU 

iibU jUdl j 5j-. oli ^IjJI AJjllI L.^1 &j£s 01 L JJLr > ^ 4jI S^Nl 
S-l>-lj J-J- *sr-ji (*t=-^ ' US**^^"^ SLiw« *^**o^l« J"*^ i/^b ^"Jl* • 5jU-' 
Oli i ^^fcjjl <OV (jy/yw o\j& J^j^i 1>JUp (^l jiP c S|U-I A»U-I t-Jj^aM 

»1^. t-»LiJ-lj 5,1^-1 A^-jji ^\ yj- Jp SUlfll iUNl Ja~ M ^LiJl lJj>JI 
) jJli . S-^Nl J iilp ^ ^1 ,y> apUJ-Ij :yiJl l^ i-^ai! ^/Jl Sji-^l Ol 

t I ) I). II. K I i".. , A|i|ilir;iiinn-, nl lliiinaii anil Aiiiiual pliysiolo|>y aiul licolony In Aiid Zone 
I'i..IiI,iiis' ( hi | I In- I'liiliU-ins .il' ilic Ai ill /.one i IW2 ) UNI'SCO Will, I'. 217. 
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Jli-1 ^j . l^ Jli, Jp ^Ul js- \f~Jj ( i-kill jWAl L»-i Ubi ) 

: #> 
Passarge, | Laurence Doughty, Philby, Glubb and Thesigcr. (cf. F. Spenser 
Chapman's attitude to thejhot humid zone in The Jungle is Neutral ) . 

5L>- J i-~J^ i~««JW frLi^ll Oj > : lijJb- ijj^^ijA JLIjL. jlAjJI t-^iT" \fo 

SJjJLlJl 5j]^-l ja *£-J\ Jpj . i^ jjp i/Utf t)Jj i-»w» IfdL?!- J SlJ-1 ^W 
■^ UjjU-j Li* -jjJUl ^j . DaJL^j \*u SC r-LAl Jw-- fljAI -j* 9j> ilL* jlT 
pbfc^iLi . iyitll 7- j^JI jy* *JU S^jJ Jpj JpLiJl J 5jU LiST ^jy J| Cft*^iJ' 
— ljupk\ JPj*} 5^j«ll Objiw»^ i iyl^^aJl r _J/»H J*-* 4-^-1 ^j^Ml ^^i 

( * ). « iUi j>ja cNU N| iJU* -/J j. — -U~iJI Jp 1^15 OIT jp&l IJUj 
L> Jil JLS"UIj iiU-l Ayl^wJl jtUll J ,_f>p Jliii ^y 01 LLJb- JK" Lc^j 
j^ j 5Js.jdl ,y»l^l ^ jj^J L;"^l 01 jsP c XiiJlil U»,Jl jMJil J 

. Mucous membranes ^l^l sLiJjl t-Jli^-j Conjunctiva ijyJl ^5^^- i-jAiil 

iyl^aJI iiJl J lk..,a:* 0j£j 01 ^1 ^ja7>.j N ft/ll Oli iiUi -y j^jJI Jpj 
iJU isfji Jp-j o^ !SL - J !w^i ^' 4ij}/ , w*Jl Jr«Jl ->jJ- jJ4! o^i (1 *i-s>- • 3J14-' 

t ( 1^1 Y,r _ OjiUf UwaJ ) olil ^ ^jJI Aj^i c?JLJ-» ilJUl J^-l j* <JU 
( I ) I'k'kl M.ushiil Visciuini MiiniHiimciy, 'I ho Iliillk- of Aliunein, Suiiduv rimes Min-u/nu- 1 .'.( 

Sl-plCllllHT l«»7 >. |1. 2 1 ! 
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c 

/*-Jl 5ja^.l^ oLU ^o «!->• 4-J/Jl 0l=— S"b J IaJJ>cuA\ ( Chagul Jj^-LiJ ) 

. •UlI pUI Jj»- JU\ jUJI ^ <w»j jj> j* 

J LiJap Will's . Burke ^ Jf oL. Jii *^> *^ } c~£ c>> ^ oU.1 Jj^jj 
^.^ ^y^. j^Ji j> \y£s ji yji ^ if-Lfr jl JUy i J*-^ LJlr- 1 
Jp Tinajas Altas JL* o^> J^-> -t>-^ JUj^ *^aJ ijjJsu* 1 Jlj-?- 5j*< 
.jy j^jj-l Jjk Jp jc*a' ( Devil's Read ) Capiino del Diablo jVJa-iJl JjJ* 
cLjM ojuii ^ oy>-Ui <o.ju>^-< ^aJi . i^^ SJ^i ^W^) dL-^il 

■. ^^*r j i^\ out ^ir ^ v \At<\ ?\* j w^ir ?- ^mi *s> 

^y ( *^ >o. ) iy> ^Lf ii\ ids iii J> J<^ oy^ J ^1 s^r ^ 
siAJi ^ *y| / >w^Jl ybJ-l ,j* w^iJl oU SjlJli Jp ^U. Mj ) Yuma . Sonoita 
oliU -jvi ji>Jl Jp JiU>» j- JjU ^ OjU=y . ( UfcJt a*x& j-iwiH 
. L-jij tfjJ^ JJO, jy (^i^ \y& M ^^ i- ^ j^ 0» -»i^J <■ uJNNl, 

jl Oj^i j, iii^i i&fli »>-*»» J w • «r*W* ^- r u cH ^JJ^ 11 

. UL. ^ ^>j&\> iii, UL. JL>-j ji ^ VI c U>-li Uk^. dp-, j^ i Ul> 
J^iM Jijl ,/- ^1^ Jl Bo^nu & Jw-Jl Ji^ Cjt Ji>Jl U* J> Jpj 
^,jjjj» oJl* Ji^ J> Jp OJLSi ^s» JwJl jUp» v-i j-**, • *t^>- ^Jsl^WJ'j 

^ ^^ygr/.t-J^Oj^l^K-jAJ'^^'"/-^ jy:oai->o>5ii 

ilWi oa5» N^o\ f U j j . ( JjJU Y yy jJiil J53\ ioJl -^ i* i«v- 
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ja oyt JUiij ojljj Jl Oj>ii)l ,y *i> v^^ 1 0^1 J-> iii3i -^ v>H 
L*. j^j Jiii vlJlsll W c *UI jp Is* fUiSfl Jp UU. -^ OUi jUaJli . JjyJI 

jp US' lu^ 4—4- *-j*li «U^ cs *& oK 3 ,1 ^ 1 a* W» r^ W ■*"* 

. -jcuJl ,JNT JLh UUL-I jWVAI J o y .U oi iU-l Oli U* JT & ^)\ Jpj 

su-j i^l*- Jp oil a* ( it*^. J .d^A- *il)j J ) bj^* 1 •!/•! ^ J^j 

frl^^s* Jly j- <>LJ.I ^ ^j <■ \*y. r-* **d s -^ j**^ CT *"j!j ^ ^J 
i Sip Layer aJ^JI «JaJl I^LisSl Ji -y^Jl ot dli j* db* .j-Jj . i^UAT 
iu^Ja^JI JUjII JL^j tf-UI Jyil sAAJI Ak-I^ l^ till .V 1 ^ )?* i/ 1 !? 

oJl* OtL- Oli t uu-j^ll JiJJ» &-!* ,^lJl ui^l oLij Yucca fjj^yi I 
Jbs-y "if «it > i ( * >jJ«J» I4I* 1^1 pfrl .g,l -^ yi Jp ^ olAJl 

i^jjsLl tl^JI J ^ *Ja-*M Jj/lH jtLi jl Jj^-^H*^ J V^ 
^Jky . J?}i\ j*k- ^ ( Uti r» ) -laii jb«i *<wJ JU* Jp «UI J*-j vi-^ 
^JJai; if t Jiji\ l>ULI JlkJl -^ tJlii-l SJ^JLtJl jtUil j 01^1 f L» 

J L^Ij>jl-.I Jsr-1 ^j Oljji-lj (iU-j"^! il^i-l Jsr-t ^y V-l^» AjaUodl 
>( I ) A. Cooke' 'The Tarns Droughi', The Ciiiardinn ( 7 Aurum 1953 ) 
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^lll JSli*. 
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HUM jfeUl J A±\ y>l** 
Jp i.jjbw j\ h>~*uS. •U.I oils' Uj . OLJ^lj dj>J-»j oLJl -^ JT AiliS} 

^P AiU-l >Ul jfr* C y>y. jS l^li I (IUI f Ul J 4iU-l ^1^1 jck- 

Jj ^Jl J iiU-l tiUAl J^cu,l ■/* ^j . U i^-lsll S^UI jWAl ^ 
jS'y.l fLSJl Jj t J^U-ll ijUL mLbJ^II Jj c 5>>Jl Jj t SyfcJil ^ijjJI 
fLi iiP»i ^aSL,*^ cjIj 0j&} l W^ '^ oL*xj «L1I jiji f^tk i 5-iJ^**!! 

i u»gi > v>» «^i ^J &v ■ &~*j cxA* oi^r j* ^ J^lii 

jl^Nl LiU iiU» f 4 yisLI jUAl j»*> j LfliL=- l^Avw jjs-o" ,>J1 ( V^* 
J ^Sll J.K- Jp 01^4-1 ^ jV^I ••** c£* ^ t 5il4-l jUAl J aj>j 

U^ J tf gi j* a±\ Ja jjvJ-t jCt bjj . u* >ji j^ Jj> jb 

oJj £*£ ts^ >vJI cLL* ^ l^JLis. JiLtM ^ *Jli c J>ji\ ^m J| 

J JL.VI 0j& i »%U 3LJL0I jV^I «W- (> ^»*~Jt ^W- jii \fr*j 
lij^- 4»lf^| cJULl li-lsJl *-k-j 01 ■j^j * S^o^ jjp ^jl^^^aJI j^lAl jl*i)l 
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v->» aijli J-iU- L.ij >& oL. iJiP ^-a * «*&M >^ jy b ^j 

oUtj^ -uLL. iolii^ j* W> 4^* ^ J^ 1 J»& °^ V^" 1 <M tfa.3 

j\jj.\ cffji* > j^-yi ^ oipLi uw j gw v* ^ ^ ^ ' ^ <>' 

c Li^ LjlT J*i* N J$\ ^U- <> U»5UJ\ flJ*\ Oi > . 4^4 jS~ott 
*&A\ Jp Via,,.. Vjf I AJjU «*cM Jl «-*-** ^ V-i °J^ ^J 1 *^ '!>* W ' J* 
^ L^l *^sU *yiJl S-*3l Ot ^ LL*j i '/. ° — I $& ft"} tf ^ly** 
Ujfo&cS^Nl I flji\ -UyL. eJj> J ^ . ( <^ -L ) L>J^ \ 

j VJ -J,I Li* L* Ju» LftJ^y c *±\t ^jill j-JJ ^ LJU Jfc ^ 

^^ N t jUJjIi *l- j- v^- >=* jL> *V ii!^ j^ ^ V* J* 5 -* ^ 

^lji vU 1 S ^ LI W""*' ^ ^b • — A= f- J u ^j* - ^J ***^ JI al * «^ 
6j6 4 JbN v^Sli viii^ ^ as>Li a* > oii * vtui s,k>i ,>i^ sljj 

i,^ J>',> ^»^l Jl «UI* cS->' rfJJ» J^ 1 J^ 1 * ! >^ j' ' W^ 
Jp SJ^LI «LJU a-JLA-I SS>Ll £**, . V-^ 31 ^ JLiJI J> (> J t.-^' 

jji; jiji^li oUl v 1 - 5 ^-^ j^ oU -'j j •^ :iL4U ' , :U:ia], J** JA" 

Nubian i^>JI J^J» j^^ i^\^~\ »!» Ja-y U l^ . Y«.. M -; «~-J 
t^^aJI 0lj3l-l ^ *a»j4-* «LA» Ji-$J . *el* 5 jr ^i« jjp Cj6* Ojj Sandstone 
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\^>-j A i/ d\ J.1^ J~5j J*}1\ ^W \fc»- <-*K' JU i*i^ c~^~" L* ty 
'%, y>l oUD iJriM V-^ 1 ^ J-^ ^ ^J^ 1 ^^ Usl ' W 7 

. .^JrfV jjk- L-ij-Jui Ji J^J jwJl iJU* Jl OU-SlI >iJ^ 

oLsJU Sj^sdJl O^l^-I <>-^f Up ii-^j ^»y J^ 1 j^ 1 $ tf f*)\ JpJ 

cfc-M s*M of Jl oUuLidl jjJU c / t. til -», iiApI^II v-i J*J ij V> ! 
£^>ji tJutfa- ,^1 dlli 4jj4-l 5L-iJ tW 1 j^ 1 ^AAp- Cx"*^ J& f J*J 

»wf 5««r ^jju tg^i j^li j jjj^n r Uai ^ . it: jiiyty j^ji fUu 

Ijb: l^ WJil jIl^JI ^ fUfcJl LU ^^j t Jx-jsli j^i ^Ul >LU 
^^aJI oU^JI oA* J •l*!! J^ L)f v£j • ^J^ 1 V^ 1 »^» ^\y>- O* 

JU-JUJI, j^LJJl *lb pi3$ . Ja-jlll c^Jj Li,>f JU* Juki- J jss-U-l 
>-*JI jU j&\ 5^-U-l iijJJl jjJb ( UJJf r». ) ^ W l*&>- J £L" ^1 
Gretaceous Dakota ^j-l^Ji lijTb J*j I ^lj ^J/^b °W J*^- 1 
Ol^l j *jij4-l olffJU t^JwJl V"-^ 1 ^j/^ 1 J 1 *-' J5=^ ^b Sandstone 
J J^y urJl dlt *v»l>3 *i>Ul jl^-^JI J**" Of -^ If . i-S^II SJl^dl 

8;LS)I ja jJ»ULl ^«v J S-j^vaJI OliljsLl fciJUj JaiU.S' Sj/>^» OlfUaP Ijy* 
^la^t jUaiyiH ol^Ji Ja«» yi^-il -k-y tl/x-^ J L«l t aJI/^/I 
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j^ oUi 5s> OjSj, . yi^i dUi53 u^ ^^j 4-&^ji sj^ai oLNjM 

JLuSllj &\j3l\j <J>x&\ J oLJJ ^.j-Ji jiadl ^ W U.JI obj^il ^U" 

jJp ij^^aJI oljljjl-l «JL» Js* JbfjJ JSj . i^LJl J L«&* l/> V.. — A»« 
oby& L^isi SI t U^l pl^aJl J JU-1 ^ If jfy\ jja- ^ S^T JU*1 
JlsM ^jljtfLI ^jJI ) Ji-Sll tfjj^JLI Jl l5 us ^1 ^1 J^JI M-\ 
. i.^1 fl^^Jl J <UUJI 4^1 Js* oUljll l**U lJ-J^" J^l) ( J^l 

S~— uiJLlij c ( L.ai r« — V- ) )f* *\\ — Y*. uu l* l«£> ^- jI/j oL^J 
^ K j^i\ JLJJI Jl £*- ^1 5>l^!l o-l, J U . jb J<! 4Jt&» J»J>JI 

4aJs> Jjliy . IjlL-f -w-jj ^1 Jjlllj jcLl oby& J'jU ^^ ijij^-l «UlI 01* 
Jl L^> >,. jM, ( ^L^il tt/la >j ) p-'li tti^b "A" J*» ^' 
15^.1 5jl» J %A-I ' oLJJ| L-.L-1 Ulj^ j*u ^Ij ( L-Jii r«. ) \j* <\\ 

Oyk\ jJUa. J^Jl i£J**aJI 0*j5H j?** ^Jlj t 4-—^* ^J!^ 1 J»]y^^ p~J"J 
(£ji 4*i (iUai ,Jp 5-y^j 4j^hO oLj^>J -j^ Ui>jj9-I C V^- 4J^4-I oLil qa 
U£j . Ul^. 3,123 4TJUJI <JUJI JsS^I, ^Ul SJIpUII -y S^wSlI *l}lAl Jijy 
J Jty Ol |>UiJI ll» Oti jaj . SjilS ^^i^ jkU ^jjjjill ^I^-Sll oi* Jt. 

jV" «^^- t i* 5 ^^ 1 c&J^I pj^voU 4CJJJI 5JU<aJl ii^lli Jau4 ^JJl U«.jS0l 
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V. ) \ja jLT \«A SiLwj v>4-i Jl JU-sJI ^ ( %* tt» ) i* J 1 ^ 
Catchment Area v«k-JI ^L^ll iik* **jj . «-ryJI Jl i^l & (%** 
^Mp-SU jh-Ij u^-U «Ul £~S J* J> ,> ^jfl OljiLl ,y ci^l Jl 

Lake c&J 5rf | J u>j" ^ ^ ****" ^ ^ -^ " f Great DMde ' 
Coward js^jL 3,^ ^ cjytfli *JBjjJI iliUjJll aJU J"* *jj£. 4 Eyre 

jLT ^oi.,. Jl^ jJLB i^L*. ^JiJI lSj)$\ J°J^ M* J^J ■ Springs 

Silly JL-L-^ L>t tfjl^l j»^A IJia i^-jJj 4(1*^^ t ) U^ \t* 

. LH^J cj^j jly viVja 5 ' -^W a* Jf J *»^M >Lll iW*- 1 J 

jja- Jp , JfaM -^-J- 4 igJUffl ^yUJI hjd\ j£» ^ ,1 4 ijlilltf 

oli j^-Jt J i^i ^ ■*■«■/ W» • v^-l «W*Jb W&1 ^J y* j^W* 
\yj. Jl? V ^11 yULl Syl^soll jUULI jj^ J 4 i>*^\J\ Jv^lj c5>iJl 
Jill *U»JI OjS^ L. SjIpj ; uf>^ (U»~ Sy*> J ji**<Jl JUJI oLUp jiT 
^J *U tfja— Jerji N \T c ( W- r f i - ^ ) ^Ui j^wJl a> Jil 
•y Lj*L. -Ui-J 4Lfe~- jM ^ 3L»j=L-l eU.1 J*> Jjv^-I ^4 sl^- t J-/*u 

y&\ cCjafti vJUJl >^l J *W jM Cyw- d-*- 4 \jJ>\ 5^-1 
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JaJ-lj ii-uJl Jp 5-iUJl J ju*u iJ^A-l „Ul jil,L« ^sLi^i Jl ^ 4 li-)VJl old!** 
j ij^J-l o^ 1 o* si-*JI J ^JliJI j«>l Jj&j . i-ljoJI Jt oj\^i ^ ^i 

Uoa>j t i-P-UaJI J>jaJJ\ /$J L. -L*j i jlyJl j^zJ L.JLP i^UI j^^Jl jJUb. 
j» aL-JJ iJUU- iaJ* *ij* J* ( JBJJI jl^ll ) ijilS^Ji liyJl ^jiuo a*y 
ijUs. Jp 5j&> vLJ.1 *s»*M <^U-JJI J)j& L.JL* vLU-lS^ t iiyiwJi objSCdl 

5.A*li Jp iJKjJI £j>iJaJl oLj^J ^ l^J^a *»^" ./&>" «^~»- i ^1 j JU-1 
jj^-j •---— j oUJUdl ,yuiu .illy* 0j5j U Ulp 4JI ^ , Ajj^^Jl j^^oJl ^. 
OjSC a* fLii Jl *J")UI olJLjaJl j^-ii- ^1 Dykes v-tyl SjK^JI jjjUl 

jj>wJI oUIj^j S-^ai^t i^L^I VwJI oUI^-l J**e^l juj^I Jilj 
col £^ J 1 tyl$ll vij ifil^ll ^SU.1 J JU-I jm |f . ( i^TAi.1 ) Vj^ll 

Ijy* j U^CU-I JK5 i^ J^J J ljS> i^l ^1 j>#> & If . ^1 

J t_J^* L. UL»-I oU-lyll 0> ji* . 5,U-* oU-lj *AJk Jpj i^b> iJL. Oj^b- 
ti* 1 i/*" -?' l ^'Ci "*^ >m ^ ***•*<■" *»l>- *^*l» -Aifr «Ul jv^ L.JL* ,^1^ j-J 
V ^1 ' *>*->!} hj^i i/v' 1 C^* - ci^ W-4jUaI ^-SCi. V jjPJU*' J*^- J^t 

Jl Jr^ 1 v- 1 ^ — JL^'^I **s* \+aaS OllCJl ^ji, «.j->ill jtldlj 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



\v\ 



^\ j ^^ yuj-i ^> o*> dip' e^ $*f ° ! *«-> ^ 

obi ,y> 5> ,/lfcl a* £J,% * W-» ^M ^ v^ 1 fll ^ i> 

J 4 v^i u» j* ^» j^i j gi M </ ^^ J ^ ! c w 
s 4 ^i.i obL^i ^ a*} . oi,uJij v*-*ji Jjt-J* oi^y c bwji 

^ s^r cJlSj ^) -ius oUi -^ a^jSii oui^i a* *u»* a& \* i*» 3 

l^t S,IS J LUJI 4*~JI J JUH ^* If t liLyl ^U: ^ ,yi 
3k,1 iJU c j^T ^1 Ate Jp Jill h^-JJI V** ^-^ ^ ' y 1 -^ 1 
> V-" obL-i c^ iiyaU y^ 1 t^b ^i^ 1 vW^JI j* SJi-A* 
8>- ^jp^aj jJI JJUll jjJb iijLJH SJ~M jWAl a* Js* p&j . 4C\f* 
j^s ^JJ • *MA Vij W VI- Uj> >« jt L^.I U ^ . V>1 «UIV 

vi Af.\A\ jj^wvj ( y^t, uijj ) i<yWj Lii^- ajLi-i oi^UiJi a* > 

SJ^ill SJ^-jJI vUJASj t uj^-jilb High Pampas UJl W 1 J^- J- 5 ^ 
L. ^t J Ol^iJlj Ubf-JlU *^i>Jil ^jjll, t JluJlj gc^li .yy- J .^Wl 
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JIS^I J*LUU c-Jyu- ^1 jtbll J x£-\fU ^L-^l aljll J S-^l ^ 
4a-L~. Jy ^JLuJ Ol ^/xjCj £♦**=* «Ul LjaU j^ji ^Jl v-1,11 :>>A-Jl «Ja-"!>i 

J V-itjJI AjA-JI Jb'Ua- £-*■! OJ^-J JtfJj . jfrjll ^k- j* i^i/ 1 ( **i ) 

jsij m^ii j*s1 i-itryi jjjlJi »ift -,y^ cj^ us} 1 . iiikAi dut j 1^1 

jjjuJl 01 jip . i-^l «UI j^>-j .V*; J ^^ /Si oJS* LUS"j t UJai* 
j* a-pI^I 4*~i^» Sjjnflj JL%.jJ 01 j^--* t Sxbt 5jj^i J Lib c: — J ajKJJi 
CA^ Jb»-y al^ t-ij^b Jb Jj . *-o£i. U"5U j£i Jp -A*-jJ j>\ i aJK^j U, 

oLil ^ *Jl)aP Ju^T J ^' Cf^r" if ^^ iJUaji ^ •■W* 1 * 4 *^" 1 "^ 

Structural Sy-Jl JtfUall Jb-y L»JL* i*»l£) 4~>jNl oLll £*>J ^JjL^ 1 
SJuJlI Ol^jJI J JJ-lj ^jJ-l f Uii Wj Jt*i- ^1 liJajAI u;j»oi . Traps 
ObijSo Jj» ^aJ-1) JL^JI- *tjl> SiJjJLrf-t Sj.^j!) V~&1 JsT J* i-^sl 
^1 ^ yi J^r Jl boj*j ^ If i oLJJ JiiU-l v> Ai p» jJl ^^1 
^^Ij^l oJUb c^yJ 12*1 Nl <.Lil Oj^ J«- Sjjli UJ, l^> OlT U^. UjLu 

a^ aJLJ-1 jtlAl ^ yVl jV^ 1 s J*-l>« c - jJ1 ^^ ■ tLsj * 3 ^ i ^^ 
. Playa JaJo^AS &£ lSt~>* Jl J^ 1 jl *s^! j^r^ 1 t5j^— Jl Jj-^^ 1 
^1 v-UJ 11 ( V^'lr-^ 1 ) i^ L ^ 1 ii - J, :u ^ u&*f ^IxAu" ^j If 
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Jp t ill* Jbr-y L. I^SSj . t ^Al J"-J J J^^^J ^ & J-'W & 
j^" Perched Water Tables ^ <-V V-^ hr* tS <a»j4-' al ^ ^-J S\ 

jb,yj . j^yi g)\ J i*r ^ >^ J ^ °^ ^^ ^ ^ J 

^ jll jUiU caoJI ^ VjA» V-JJ» ^ jrf* * *i «^*» 

J ibr J^JiM *±JUL=J i U Jb- Jl i SpLi^ ^-»j> ^» ' J^ 1 J*- t>J 
^U-^JI, S,U.I tijU^JI j, Jf ^!>* «> ' Tsaidam Basin fU~J J>jr 
Takla OIT U*& »l^«» j Lop Nor jy ^ & &** v ^" 1 ^ "-^ 

v* > J 4*6 u*^ a* s > u*>' ^ ' >-^ ^ J Makan 
to*, j tft j^ *ij* ^j • c*y!> ^^ ^ cr^" ^^ r* ^ 

r». _ xa» un t» «o-»* c&* ^ ^ JUsJI J & ^ ^ rJl1 

J j#k < Utf «l». — A«>» ) \j* XA» Jl H- ^ ^O- 1 * C-^ ^^ 

cAtS&d&l ) V ^Mo* tj^JcH 1 ^J^ s ^ ^ **^ 

*f UJW jtflj Jdb* ^-^UJ >* iJU* Ja-> >J» u» ^ 4r^b 
Ua ^ a )y . ^iJl J i Konen - Lun Ojl jyT jLst- ^ *»r^» *»>» jM^ 1 
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• svJ' Jb ^ tilery ^1 i^iA' *!h^ ^jJl* lil SJjJ-l olil *,!♦. Jl 

jii i i-ijJ-l »L*U *«Ip jiUfl-* 0j& l)I 5JU-LJI Jh~ J' ti s— *!i^ o^Sj 
oL^-U ^j i_Jy OjSl. L. UU ijlp«-JI ^l^-Vl j JU-I j* |f L,-i 

* I 

wJJasy . iij^l aUl ^ LjJUa* i^S" J u&£ jt\) <il& l_-w.L. <Jp JUfji 
i^ULl JJU-j f\J6*Zu.\ o-JI LLij UuhJ <JL»-LJl ^l^l •!* ijilr^ir— ' 

aiJj . li^Uail L»U»«2-.I IpLUu^i jSLc i->j3H «lil ^ c»L»T Jp J.^^;! 

0U.1 ^ SpL. / ,^1. js- v. Jj^ jJlsj ji^JjIi .til ^ u^is" Jm; 

jL*sJVl ,Jp i-Jlil j,l»U aJU ajJi JjJl£ ,yu^ |f 1 L^Ip J^aai-I^ U^-j 
d^«-^l Jj 1 iJp Jbt-U- ju. J^-l j* eLil Jp jjtJl y» j^ll.Jbu jJU. . oLsJlj 

5jU1 J jlk^l aL. ^r*!^' vl^>- Sftlail jtLdt J Jfli* ^ JU JLt-y N oUi 
^JUail oLUai- liji; ^dl jULdl ^i* tbt^L jJJij 1 v^Vl oLIji-l ^ 
^0; zyS 0\ jSLc AiU *Jpj . JL>jfrl oLI^Ll slibJ ^Jl i^\ Jju^ ^oJ-l 
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J ii^-l alii fUi^-l 4li UJJ-! Jj . ^bi L. Uj^- -^^l U* 01 ji- 
j** tf 5>il Ol/oill *tfi .W tfJJl Jill J^jJl Jp (■>** iiULI^ljsIl , 

t/^U J *i»j4-l «LJH (Jl^s-I ^vaji JtfJj . Fossil Water h^i*- UL. jc«j OL-jNl 

jl iji* ^a\ jo* ^ » v>jiii oUi au- ^ui (.^iii foul s^ ( ipiu 

i^jsll »lil flJ^i-l 01 Jl ^y. Jli jl V^jSll oLili i^ULl *^lb fUNl (OP 

Jp tfl^I iili«i 4-1pj . 4-flil JjUl «i* fU>«2-.l j 4*JLJI Vrj!^ 1 J^ 1 

^ij 5aU| 1^j\ **/w j f t olilpJl jjb^JI aU^all i_~~j Uj3 lijUJ <-J^ 

abjl Jlill J-- Jp ill*i . oJb**JJ 1 Sill cA~Sl cJ%^. d£lf aJl^ 
Gila ^Uf ^ J iluil ^Jj*-! £~««dl j Sjj^jll V^l *Lil j* »-->wJl JJ0l» 
l^y\^Y\,—j[i!^ ^ tff c c^rf-t Jl iu- -y lyjijl frl^w» J *A»!i;j River 

jUi ruY.» ) U5L. i^ rj^^j^^^u* M^K^I iUi ^"j*" ) ^* 

5ULI Vi' Jyy 4Jb iy»^J.I oUl JJU^ jJLi JLaJj . \^o, f Ip j ( f^» / 
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alll oLil;^ ( *- r -iJ oiUJ Jjbc -^ jji&l vJy^ -liJj . jJjLH o^l* ji*ti o^»U 

a iirte .^ _ n -i f|j_*jj J,; ^ .,vll «L_Pi s_j£^. co» jl— »j oSllj 
. 5JUJ, U\/-\j^i\ } v^UJI ^ij>J\ v— Jl jL^clj J>la&Jl iL& 

jiJl oLUp <u* i_jL-J ^jl «JbL- Jp jj^ll -j* ^J: 01 l _ J iui If c kiUJl -^ 

« * * 

jup -y^S/l oLL-jNl j iP^ v-^-dl Jp oULl -apU; ^ s^L-Jll ^)S 

bL* ^JLJ 1 _j^>- OUI^ A-S^ll 5J^I OlNjJI J C-jJI OS) . J^l ^/asJa*- 

. LjjjjLJIS" SjVjj 

j\^I l^ JUau ^Jl ij^aJl oUljiLl ^ 01 JiJ-l j^- J. <i\ 3 
jkLU Jp iai-J ^dl 2JUili jlk-Sll pff SiULl ^ijll ^ SfeT oIpUJ 
juuj ^1 ijl^ill jL.Nl gjjj y'lpLl ^ . •U.L, l^-a-ii SjIpIi U 3>Lil SJLLI 
Uj J]J\ tf U J&\ JL- Jp Jai~i U V!^' JlrM 1 J^ J*^- 1 ^ 
f UiLJ ^ Sji^l JU-I j, £ jiill -^ SJLAJI *Uil p& f ' d>* a* ^ 
iJ -5Ujjj t ijjmaJ-l oby^Jlj JL^I As-iJ t ^^--jN W-' J Tsaidem Basin 
VtjJp ^JUsJl 2-L* OjSi Ujilpj . 2JjaAl iLLb J i-iill iJLJi iU-l Jp li* 
IJl* Jj . oUU ^.Jlll e-^l aJLju aLa^ 0j5j L. UIp il£ill Oli t aj^Ipj 
IJUb ^yii . ^JUi Jp ili^Vl jwyl V-J^lj V!rM i»jkiJl >^"" ^j-^' 
Turonian jlyj ^-l Sij^l V*-^ 1 •^•^lr Ll CS Z^ 1 ^W**- J 3 -^* -^J^ 1 
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^YV 



OjU.1 ^ I4** J*** i^l 5^1 J>^ J"5U 4^1 oUl Jl dJLi N 

^^ ^w/l oIa j^ ^l. v-j jJbkj . OiUll oJ^ Sm^jl. 0j& L. UU l^li 
. OL-J^i jt olil^Ll jl oUUJ vJl, Li* OKI fr y- oLil J Uo^ J*>i 



J ^i-^jl (f g Sweet water SjU-l «UlI » Jli ^^JtJl JLxu-VI ij»yf&$ 

( r uyi jcL. ) ^^ji -^yr ^ s^ vj i> <-#* jJi wii ji suuii 

4~J OU fUtil ^ > «^I £jU oJL^j lil L.T . Sft^ai All VI IA\(*-I 

J oUl ciTj^i . jsi^ Jit JJ^iP O/J 01 J^ Ui^-ji CJ *Ji\ VIJJI j-'iVisll 
jc«j i pH Jl ^ ( Y,t ) Jp U JU* t l,^, j ^- ^i jai ^ **.!, 
j^^^r* 11 «*y* d ^ LU, ) vfyX Jllj-^- vL^ i*i> by~P i^ 

olil- j-%i| j^y U.o^ i^Uj U, *, ^^ If JpI v-j ^jubj t o^lll 
: JNl Jj^Ll l^ If oLX f ^Jl^( Jb^ f ^Jl^| oUL,j fJe _aU 
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\VA 



( Jjslll J tpr ) j\=r 3s-lj J 4JUM ^uS/l ~A--i 


YY"\ 


rj ~Jl£jl 


\ry 


giw->'Jtli 


Yr 


Aa^U&JI 


Art 


j^ii^aJl 


\oV 


JbjjlSOl 


w 


oliUl 


YAAY 



Y« ) l/u jl/ 1 i. JJ^. juj j^II Botafal Jl%. -^ syJ-» 

01 ^1 ^Ui ^ 5^1 0l£- L.I . j^Jl fe.1, ^ ( ^ 

^J*J» olilili S^L. 0j5j L. liU-f ^IW* 1 *-!^ btfii 

^ juj ji\ j\,y\ jJUj ^ SjU-l *LU, yl Jl j» . *-J|*J-l 

t >ll ol^i o-y . olil^-l L£lj 1 ji\j %* _L ^\jA 

i 

5Ll.li Xj^Jil jU*.Sll »L-. ^jsf V ^p~ OjJll J ^ Y»« jK» aa l> £^11 
j { j>- Jasi* jsp Uj^jy ^j^y *y* ^j^ •U b ' **• *s*^ ^ jf L ^*W" *J-U>' 
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\w\ 



5JIJLII |>jii^l J^S' l~S OjSj 01 j^*-* i-Jli-il olJljJ-l ,_/>/»£ W 

gi^i.e-^- jj^^C-i ^^ p**-^ 1 oUjL, ' c^ ^ ^ ^° ^ 

r L*.Sl\ ju-ij . CijA\ J 9*- AV» ^ Uiw^i" 01 Jj-i-l «JlA j£c i-J JpI 01 
L«i t OjJOlI J frjflf- ^V> j/jj *>-jUJ v-J ^ J*»»*» ur 51 olil^l ^ 
• 0^-lil J *?r \t» til lp £*& i-J J** 5L* Jp J^* ^ u^» ^1 
VfL^i J\ c_~~JI ^ J*t J VIJUI c ^.Sll j* A-JUi» v_— Jl Ola .ULI jjajj 
JpI Jl J^J, . iiU-l Syl^wJI ^1^1 J jLiaiNl 4u,lj c Ol^J-lj 0l~jNl 
cSjUwJI Ju£ ^1 aU.1 Jj L-T Sjli J U>-Ull >JI J i>.jlll -^ U lijji^ 
sLy 2L^jill oUl r-^M -y ^al^Jl *JL* jOuj . JU-I A*~Jaj iJp-LJl 
OUkJtil ^j Olf lal LaUaai I4JU- { Jui i Jb\ JSlill jjapl ■y t f -y t jl»JI 

frill v_Jj—> ,Jp 5^*-~JI jjSlUJ C ijdlj 4~>JVl «LU O-jJU ^ 4jLjj ii*)UJl Jl 

ttJ^Jl jjP Uu^paJli . 49JULI ^l^ll r-'iLfli-'lj ijj\ Jp **y t/l—l ts^" 

N ^1 ,j\ 4 -yti-l fljjll oli 4>jS\ ft UtL-lj viUaj c jlAI Jl 5-5^1 SJij^dl 
^ U ttLLl jtUll J olJLJl ,>« Ufij JLiJj . ob'LJI y U\&\ oUL Jiiwi 
VbjJI Js^^l 01 jjp . v>Nl «VJl1j ^Jl i»jll ojljJl jUVl ^li L. ^-^Jl 

jk>Ldl j aA»«£»J ^1 aU.1 01) ( 4>-jL»iJ i-.L«>- jjsiu iiLi-l jtldl J 
(J tjsr V«« (^JI»»iji j \L-^-. l » ..-i i-^ai>ti* l t X>-jjL« i>-ji O^SvJ Jl j-i-iJ Syl^vaJI 

* * * ^ 
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\A 



jwu J-^y -xsij . ap-^iii j*^ j yip ^i jc. Ajpijj j-^>bi oM*)L- 

SjJJI ( am ) j** 1 cJjLJ (^-1 ilNjL* JL* tT— ilS} . l^*ij jJSjJ 01 C-PUaS-l 
Jj^tft J Salipl J) Sljl^l o JLfc Oil* t Ifpijj JJ oUL. 3Jl»J ^j^JU JjLst J 

r-^ln^W J-***^' SJ-J^»> i^jj^asU j£*3 olp <£*ojj . 4(/JI (j Aj'^y Sab) Jj^» 
L.I t JLyli* oljyjail-l jtfi Ol^siu OLilJl j^L-Jlj Asparagus Js^4-I t i-^U^ 

i^ oLllj SU*** 0j& t)l ,j»i-^ ij/Jl d)f ls j«jc t is^l>- S^Uj i-ijji* ^ p^—O 
^ |f . « Wetsone » l^\ & JUI yJ-l J £*}i\ jS/ (Op Ja ilJi -IpU* 

O-I^i ^1 JJLSJ-I ^ iJli*J l 5*JU ^tjll j JJJ1, >>wl|3 j«AJl fely 
JsiJl S^ui l~i=~.l L- lil — i^TUJI jl^il pW, . to-jttl J*j2 Jp l^JJ 
aULt J ji -u/Jl J *lj- r^CA) V-Jlj iL.L«>- jjiu — t.jjl S^*-l L« ^>- JJj 

Willow t-iUai^aJl Sjjf-ij Birch NyJl S^Ji ji ^a ^i-)\ Jp »lUi t Ljl^ 

UU > . V-^» V 1 !? ^' ^ 1 ^> ^~^ "^ ls*W J t!^ 1 ^^ 
UAI v 1 !^! J^Ul J*^j i^UL\ UljJdJ i-lil Sst-U-l Ji j^ ,y»^ 
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\W 



Channel Islands J Gnernsey »Ul ^iIJlpJ f j^i* jjs-y . i^A\ jklAl J olil 
JT ^Jkr . ^JUL. ^ ijull «UH Jp J^^JJ s>il jULLI J **t, 
L. IJ»lj . SJlp s*UT Jp sJUp, i*iw» SUsy t jj-T JL. ^Ij v UpNi oLUp 
lap UJ oUUi «i* jpj i Jx-jVl £aJ| iik* J jljJi Jj^Jl jUuf Usft-I 

jl JjjjsJI iL^ay t jjJaiJl Jija, d g,| .^j ^^ j^^j i^^jjj y^ji 

.iiur ou^j .ui J ^^.j . jl^h i^- j j^- jf ^ jj tf 4 

•M J Or^" jM y^ 1^1)1 j^j ijkl c ^fl 01* u 3,11)1 o'b^jl "*P&i 
jitiJl 3-Lp jjs^j . Electrodialysis jb^Jl JUJI 3JLp Jj^ J t 3J-UI 
^p oliuil Jp ^^^sJi PW-^t /l oULi v Up1 j ^jjl ji iLgjI iJL^Ji 
bjij 3^1^ IL-j JJ iiJJi 8 Ja js^ j^ ^jjl^ ^i -^, 5jjjJ , ^ 

3yJl Jp ^^AJI <*ii fjb 14\^J\ LJ^ t "Kara Kum.^l/T J t ^1 

j, uj! yo jp j^u ^ y^ji ^ u-J> , ^ m ^^ j_. ^ w . 

vl^>- Guernsey J JU-l y> f ^J ijk-l^ ^^UJl ^jUJl UpU*. J} ^/\ 
,> Jj^H -/xj . o\p^ J f -^^ jUJl ^jus^j oU>-j -^ jjp ^.j. 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



^AX 



JUaJ Jp C-W JlS l^J\ oIa Ji. -j&j i <ij^ ^-^ J* J*-i L^ 1 *^1 

^p y_*,\<W jtL- J <~^ ^ fX^~y i iJldl *>Jl ^r 1 - 1 ^ W^ 
aJL^I UJLLI Jp Jb^Jl J> ^Nlju^i JJL-j -Uatfj . d?>-*N J J^l 
Ssj-jj JUp JLJL, oL. J -UbU Oj^. U-Up JU*o" N *3\tt\ £*&\ A Jj** J& 
UL, oUuj ^ ls^ 1 4^ O" S-J^^ 1 6 ^l Jb" ^-^ ■ ^ > vJl 
aUl iljjl Jp JUjJl oLUp ^ v^ Jl W ^^ ^ lH ^J ■ ««■** 
ji> ^p J^t *JL*P C-J^i--I AiJj . ,^1 J^l ^ W^J 5-U^U 

l. jl*j ^i j>m u>^. <* u-iii -g^ v>u> oi^ ^ iUij * c^i 

^ C UVI c j^j . ^ wi-»i Jlj- Jl o^l ^ S^^AI Mj-H J-*? 

jr ^ i^j o. ji t. jo u Jp jj*«u j&. *1 ' c^ ^-v-*- ^^ 

. r °\. _ Jl ojl^U icja J^- Ujj^ ^ f* ft W- ^ ^' — w ' ^ 
V> i^l oL^dl J** ^ *# * **** oli ^ oI * ^ «-*^ J 
JtuujJL v^.a>^.» t^l Jfl— j *\*3 ■ ai-Jl j- 5,LU jj«iil J l**U^»j 

oLll oJl* 0t > . O^p >i j. ^>J t* ^ U^ ^* ^ °^- 
jj> jp iUi OjC Ujj i OjJlI 015L. cNU^cJV SJilp ij^i J^- 2 - 

r ^ j^ ^ juUj . j^b-ii J ^U s\k j^-r M» «"' f , -^ s -' 1 
f Ui^-i* ^j . ^ ^ -^ > t 27 ^ J ^' ^ * ^ ^^ ^ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



^Ar 



jyJI ^JbU Jp Moharek c3^ 5JJJ i-JL J*j* J> Jp lJlJJ aJU-I «Aa 
( *Oi 1 ) i»li j*p Je Jill S^i tbN jihJl aL. Oj^J L«JU«i . ^^Jl oL. ^JL- 



Jp J^ii jJl iilU ^IjSlI -^ *l^l dlt d\> J>tfl jlc AJli c UjUUy 
ol^Jl^ *W jJI ^ JT cJapl Jiii . W j^\ j*s Ol^l 2LJb jlr^ a* "^ 
ajj^\ SjUii-l ^ OU&J S^jUl Syill J> Jp U\&\ 3lil JL-Jlj JJlj 
1UM J jal^jl&l ^ Japl (ju- J i £JLili jlUJl J Hydraulic Civilizations 

£1 JUkf «L.j >w*H ^Ij j^Ixll cjlyll j* JT »LU j* j^tfl LU cJt->l lilj 
iLf-jJl ^/y- «W* ILfcS' J^aJ t ol^aJI »L» /«-klljj Diyalah aII^ ^ i Ahdaim 
ja f*J\ Jp *il V[ . fcJl J ._«&. ji. OjJL. -tt.., ^ jtsl Jl ol^Jl, 
SLU ii»U5' lf.jj C — J | 3^1 ^Ij^ofl oJL* ,^^0 ■ J jkli* JLa t vlAii 

j** OjjXi A«.«. ^ J.^ »L» a**Xj ^Ip JS* J*J' jijj . i^Jl oljii j^ 
. 5^1 fie alii J*)U. .LJ1 oUy- P Lui; ^jji/Jl 
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\At 



LfijjvaJ fl& Jp i jjS Jb- Jl c Ob^-l i.jljdl jljiVt «L< J"5U^I JU^uj 
oLU JbM jl ^jNl i-^lj >JI Jj> ■_,* sLLl OUii Ju~- LuJl t^b 

C— J»i ^1 oU.1 cJJhiA jp ojjlj aLJJ jySL" QL.a.ill *LJI ^ . ^dl J-^ill 
Jj'ljl j Jill ^Jli^I Oli dUi -^ .jj-jjl j>j . iSj±\ "^ a" j*^ J3 

iJjjj^aj fUai ii-r- -y ^VlU^aju . J~£j t /»^' J~J|j <ijj^ J-J' *1>1 

i-iiyvi» ^ /Si tijjNl J-Jl eL* v-iij^SJ Oj£j ^Ja^i-I ^^i ,^1* t U^fcL* 

c t 

(fUJl ij^l fUaJ Oli ^UxJlj JjJLJl ftb Oj-Ajj . iLjL 5^1 ^s^ J *~i— /ail 4p);j)I 

f-\p (^1 ilAJi lS^I* i SIJlI <JH_r^ V^ J (*^>^i Gila - Colorado )*\jj& — 
L-ji SOL -j>. >-ry^^ U^JUsii *Jai;- -UP "5L»- ^ -^ jilj^JI #• Jl ftli 1 Jj^-^ 
j^\ j* JpVI f-Uaiil J «Ql Oj>*>- »1-j>- c 5JL. Jap iju-j Ujjj,I fl^--^ J 

Jp Roosevelt JL-j i 1L>- ^ Jp Cillespie , Coolidgc ±~» Jt- ijO-Jl Vx-lj* 

- * — • -ii 

iS/h- ^-Nl Oli jUjaII jjPj L->l Ja->j j L«l . *iL^- ^ JjAjj As-I .^Jj^ ^ 

^Jl oUll *jjy -j^Lc ^j . AjJLU-I jl^Nl Olyj -_^ oQl jJuxla OjSoi ^Ju^Jlj 
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^Ao 



J*£ ^1 Creat Fergansky 5U Ji* \4Jaju jl^Ml ^lUL? Ja^ ,^11 Cj\y£\ j-ij 
S^^ffr J ^^Wji (S^j J VL. JiNl jl^Nl Jl Narin River j^U > »U« 
aailjjj jilJI ^ Jp c-...il ^1 ol^iJl iSLi £_ jj/ll Li* -»~~y ■ ^Jjl 
frUo aSLiJI «JL» oIjoj . alii oij^ ("Uii Uts» AiUoy cffJJtj t ( <\ JiCi, ) 
fUaJ jjjjj . JpMI vb^ «4>^ Sli j£ f c ^Ao < \ fU- J Ravi jlj ^ Jp 5^aJ 
^1 . £■ jWl OlyJU kiJLliS} ^oUJl oU Olyillj ilsj-jJl ^ JS3 olil ^Jy^val 




4^ Jp S^o. ) JpS/I ouJI ^ J i^siil o&l»^l*j r H( f ) : 1 j£i 
*£Li Jl «L>Vl. ai»j . ( ^uioil ■j-.Ujil t 6^ Coode 

■ - U - Jl u*r J Vj £•;*•!) <y>l jUJil ( v" ) 
( Huntings ) : ^p 
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^A*\ 







l^j i-ijJ-l «Ul1 ^ J*.l -_^ dJUAS} oUI^- J jlk^l oL« Jt Js>lii-1 Jcfl 

Jl w--Jt«-i aJLpj . 5,jl^l .Z*"^ dr* ^s*^ f^***-^ ci&ij o»k* ^yJ 1 i4»=M 

iU.1 i--J *1>* j* Ul^-I ^jysr- j Ojjdl -J&.I JLiJj . 4JL»*)l oWjiU J X T. JJ 
. ipUisii > jjaJ N : 1 j^ J»l Jl J^aJ ^Ji Sij^l 



ji>i r >o- i jji s-r .hi 



( Cetyl alcohol ) JjjISsjjL^AI 5jL» -j> 4JLi, SJl^-S - aaJsj 5lAl C^* - " y*~ 
jvp . jiiv» sd)^ t>* ^^-^ fy ^b^" 1 C^- J 8 * "^ u^S ur" Hexadecanol 
J AJLj ^1 ) L.wJ ^waJI oliljsLl Jp 5^1* JiJ-l cj-J jJLJ SJL-jJl oJl* Jl 

ulJU3»j OiW iV **^ Uyj ?n^->^' oLiij^-l <u^»jl (3j» "Urjl i5-t A^fj '•-■ : *-^' 
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UV 



. iijy}*\ «Ul l-... / ». i ^1 c^^-oJlj j±J\ oULp ^ J-liJl ^jNjUt jljL* j 

•LUi . iiU-l ^\ji\ J „LU jil^. JTLiA Up UlJ ^ «A* -/j fa 
c&L-ll ^ dlUS} WUJl >j UUJ1 ^Sll ^ 5,iL. yp J^M ^Cc 
Ol;U*J-l AjU Ji. OL-JNI ^t JUtJj . Arfjll jUl oUj ^ aAJI VJa-J' 
4ij> ^_~ ^ APydl A^UrfVl AtLU a^jI J yill a,»jU *1» j- SiLkJVL 
^Sll J O^J J ^ jdl ^1 f lJAa-l i-py ^ L. . ApUaVlj a-p^NI 
iJU«ll H^ 1 ^-tfj OUI^U ^ "jL^i. t£ JOiJl f LtfjJVl Ol£i ? a>U-I 
O^ll ^j . l^A\ i£f~+ 5 5U-I JJL-j an c->b ei"*^ £, ygjjl Jp i*A*Jl 
•1L* o>^ a^I apI^I ONI c*-v»t, UI^p >S1 <j;>^1 c->-^l 
,^-i Ji Ail jl t sUJJ Jidil j^j jJI ljjL-SII Jju; .iiJaSr} t aj^J jl»L* 

jp aj&ii^t 4ji£,L j>ji ijj ji^sii a* ^ AJu- jr jj c a^ ^ ur 

jtbll, iiU-l jLUl ^ JT us j^l Jp opLj ^J| aJL-^JI ^ dJUb, _ *LU 

. Ju'iii 3j yu f ijL^i j ^m 
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J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



H\ 



Jjl&lt oli S,>sl|, i^JbLl c^ll (JkJ i^ Vt jl i « Lcoi » f_Mi\ <lUll J 
i^ juit ^ Jj i uAU ^1 v,^-* j ^j-S^II Lj-«JL*iJ ^1 i^wJt 

Oy«J» ,Ju*=> j Ob^Jlj j^. j JJI Jp JlkJl i— IjJl ol^jkty c uw-i^Jt 

iJsJt uij^all SJl/1 S-srjJ^J V**- 1 jjsiu fOiJI Jl> tsj\ Olf l))j . jiy^J' 
^W^ll f&i\ y JU tfy-, 4^l^J vJki *Jl "ill c WUJ-I jUil J 

<*>J ^ J* ^ J^ 1 j «& Jp* w Hj 11 at > • fcir 1 ' l/^l? 

JiLU-l jJlioJ Uji v_-5t-ji«J If t iiJlj Si jtfl, tijj *iyu> i_J^cJ 5ilLl 4pI,jII 

IT * o£»i*J!j t5 s^li tf-v^i J* y^ 1 o* W-J '&? ^^ •^ ^y 

OU* tfJ If . oUUij, S.t^UtfiVt ijl^JU, J^Lil JLb^ l^^T ^^J 

jkUll ^jjf •^fJLfJisV.l J*\L\ J Lavas'- y/$ Oji U^ll APJj^l fjoj fU*£-J 

vj M*i;ly «U^ W***^ ***** v^ v^ly * v-i> o* '■** * M^b *»U-' 
^ oal) Ji OL-jVI JUpI oi *li&l «Jb» uui If t ljc~±S jjp V-^A' W»jt> 
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\ * Y 



;V ciJl, ^b' Vjr -L| frijjj^i Jp ^1 A^i JJ Jl jliVl jL-j Uui^TI oii 
aJJj . jUJil o.Ia J Ir.vi i-illlj ^1^ ^jL-Ll, (LpW olSl^U ^Li^.1 lis} 

j_^JI (■ yjl ■jj" ^Jj «-r JI, )r^'' fl-l^«i~.l "^ijJ -j>JaJl J^""!? ^j^l J^^ 
t oIAjJI Uf-i^Uw* li-U-Vij i b*«— Jh~->« olJlte-J-l i^r*' A* 1 " ^rj • fcl^J" 
C-iB" llj . 5pij oL*5vj 1.,-xAU L»jy>-j uii^' *"-*J|) 'saJSJI tf J* jjX) 

JUa>i. |»li Jli ^JLiil OL-jNl 0j& Jl ^jNli t LfPy Jp lklA>-j ^-lj liUaJ Jp 
5/£i oLU L.JUP . I4LL- J Siyla «r*J oMjj .-jLJil C~i ^1 jjJJl liUi 

4JUI^J-j *! t lil >>J J^ail jlyfe-1 -/"W OUj t gJbi'JI, ipljjJl > o^L- 
£)}P * j^ W*^ -W / ^J"^ ' 01^!? vjlyiJaJ* J**i v-^-^ *=^ 1 ^"M 1 

^JJ^Il ^\y~ Ji* . ^Jl V5UI If 0,^1 ^/Jl iU^ *tj ^J- Jp jili 
( L.1^^ ) jfcJI Oy U ^Ijl j ^^-1 «a* c-pjj ii^l JJ i—UH 
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olicJl oU*fj Alluvial Fans VUl S-jL-jfl ^jl^l Jp .iJUJlS} U^JI i^iJI 
. i-LJ-l (ji'l^-'Vlj cbbJl oljJb^i* Ja~i*>- JUp Detritus Srpeads A^iwail 

^g^sl^l j ApljjJl i_^JL.I jjjaj 3JLaL1m« ryi*f. t j£jC . Usui iiJaAl «JLa jj 
OUtJiJI jjf' A-n^jjJ^ SyiiJI jUa/5U (J-^aiJl -UjjLJI Jp JUau 4PJ;j -y" t AiU-l 

jjJb- jp OjSJ L. JUil IfjjJb-j \juS OLw» Jlji ^j OB" jA\ tlJte _ V^WI 

jug; j 4pyi ji _ au-i i*\ y ) i y >ii jp vyi ^i 4 uiii ou;^i sj^- 

(j i*JkuU jjP i^Uj-i oLlL . Lai- J ^1 oliL.ii-iJl aL» l^ Op-jfil ^Jl iijill 
Ol>L«i ^sc^Jt \gf-\ (jl^lj . SJpLx* C»l/i jJp hi. .J ^1 jUa>«Nl jj^»o 
ijjjbj oL*S* (ilijil {J>\+\ -AiP jl 01^4-! 5*jIjJI jlg-iNl j* i-^Ib t i^*i JLL^aj 
Lrjvy Ol^iJl -^ fUai sLSJb OUi-ill jUa>-t Jp cJUJIj 4 ^jSlI *Ul ^ 

tfiJl jjaiUlj ^jiWj >^J-\ ^1 «-#-& fUl J^sW > Li* 0]j . ^Jk^-iJ 
. iiU-l ^IjNl J 5pyi ou»jj L-A-:./«.t ^UiJ i.liL U p^^j 

c IJUsj- Hjjka 5jIp c O^ll ^^^-J If 4»U-1 apI^I ^1 t ^Jail Jp 5p|;jJl pJij 

j^s jjsl ^&\ t>j^ iM-ij tyw .-^ cUArf—ji t yi^*i j ^ is} j^jbL-tj 

5,JJIj jjaJJ^ j^JUI SiUU apI^jII J^Ut ^il ^j . a^I J iiJLakl a^yi tf 
g»£\ Itbyj ot jiP \ iJjiJl J-^UI -^ VI fil ^J i a«-»^I sjillj OUjJIj 

J C^*^| >il ,> Hj 11 i>J» i Jt^ 1 ^ 1 ^*j*J s^JL-Sfl C-iJb^l Uf*i 

i AiU-1 O ^tjll J O/J UAI 4ibLl ^yi jjkw 4 ( iiU iiU-l ^,|JH 

Jp i ^1 Ukll dUJ i ^-yij uiU-l oi»lkJl us 2Li-lAI 1&J.I J i^l^, 

• t/v" J"^-*l 'iy!^' pA»l oa^-i OS t viJLJi -^ ^1 
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ii-*l UJa-Ja^ fy i iiU-l ApIj^I A-ylf J v-L.1 oUl Jp JiLL-U »_JlJ ^j 

^jU^-NI j^t ^ -uJl aJL*, olil OUii ^iU ^^j . l,Jj oLJl ifU- cjy 

c\l\ oLJ" ON l,]Suj . ijdl, i^.^11 Syyi j, ijli^^J iJUU Jp iLUoil 
CiUUi «.ijj v_-^ iJd i \s\ y )\ ^JuSfi j^J Jfe J j*. yju 0,& ^Jl J 
*W* JA* 1 **v- J* 1 -ApL-j ij c SOj-Ap Ll^. U^l olj/dUj . Sju-Lh d.liL~« Jp 
01 ^_-.- i >il fl^l ^uSp >JI ji> jp »Ul OUii -^ JUjj a^I J jUJj/l 
JJL-T U,^ ^ jg\ jJiJl ^ ^L a^I Ud j jli^T yc 01, joN iyl^l 

•^J j^l •y £-vaJ c Aj^dl J Jlt^Jl A~~J JJLSj" L.JHPJ . iyvlJl A^U-I J«i, 

jyi-iJlj £*ill ^j Jjji- v-sfi-J i fr^ 1 Ail*. JJLiJ-l -^ aJU- V»k- UJ» 
*~i i^dl ^1 ^Iji J JU-I y, |f ^ j, t iJL^Jl ^ <1^UU U Ois^s^* 
J jUt^SlI 4r! ^ *4? *»W V'j ^ £^1 ■>* *J>JJ>\j . jfJiill 1UJI J iiU-l 
J* 1 O* J 1 ^ ur^ 1 C^ > ^ <T U -r^ J* V-** Jj^ 1 J V 1 ^ 

pill ~*^S ^ JJLL- f Lw» vi i>J»- iXt jjjSj Jl JJJJO li^y l>j\\ ^L— 
J^-i Jt c liJI J-i ^-iUf-l ol/a J->U ajLSjJI ^Ijil J^ij . JUdLl ,^k~J» 

r ^* ->*J ' ^J-^* - •— '!r* J-^j •— i^ - ' J* p On -Vs" «^i'y ^U* his* r*^* *J^j 
ja £\y'\ c-j*f Jii tj^-i i^- ^j . ii^l «Jl>^l oLj^l j JU-I y» |f 

JU-I y> |f Aw^JL- jjf- AJji t-ij^b j ( _ / a^l>JI ja aJU Asfji Jp A»U-l Atlj^Jl 

aJU,!! 0Li<3l Jp iiJuAl Hopi J^AI apUv I,- c^li jJl U^UJl; SjJJI aaIjj J 
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SU^I 3.LU ^>|JH j SjpIjijJI oUi*M J C^r-I ^11 ujjUJI O^JI .tfJj 

Jbjl L. lil i ^ vJJL. ^1 4L- -^ 5^1 ^ JiU>Nj, . Jtdl y 1 1 J-*iJ 
^ LUM oLLjall j oL"LJ\ AjJiJ (ftM Dl&l -^ ju»- ^-liljp J^J-I 

£ltfU| ili^il feljjM J" J*C Jl d,jJ0 ^JLNl IJl* jJaJ tfjjy . iJUl fc-N 

^jJOlf Lc gUiJl 15^.1 ^> J ^Uill O^jlll gtfJl *LJM JL5Jj . uh^ 1 
i ^JbJl J-iil jJU2 jJ U lil i^m *JU* ^1 o-IJ jjaJj 4 iv- ^SUi j* 
^ JiJI j.jjsr-SlI 4* *U*U -Upj . **Jb 4p|;j ( '****■ ) 4*1* vJkJ \+\ j* 
UuM\ J^-lJ L. "up j^«Jk)l J W il^-Sil -j&j 4 JjiLI J ^"M 1 ^J^ 
. \±* 5jail^b SjLjJI ^ ji\ Aj^JI Ju>j jcsJli JJLT ^ 4 ^ j SjUJI 

obj&Jl tlJL-li 6jj Jyi If SjUJl *J*Ji\ & l*>- Jl J^\ ^>j>- <s>& 
Lij Jj,Jl Sj^sJ ^jill tJo"- ^yu -u> jsp fLw^ ^J» »»s<9 J *{/& 4j»Ja*Jl 

b^Jl J^LU ._--o ^Jl j o^lr^'ji^ Jl <S$ j$\ ^bl ^ >V. T • ^ 
Oijy . ug^l JpLsJI viJJi Irj}^- *f>»j ^>j (ftto ur 11 1^^ 1 '-^ > J 
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O* cb=t-l j JL-Ll y If t o^dl £■*>) as^l ^ y i Oljll jL^J.1 jL? J* y jL=U 

Jy-^ j aJUI SjtiLl Je$\ ^-Ijl fljii £. 4>Ij;JI 5,j.UI fU*j^,l ^j 
5JP Jp \^a ij» JT J~-^J Ol/^J ol^jjJl oJun JUj: Jij . iibi-l ipljjJl v_JL-l 

l/ 11 l^ 1 o* ^* l ^ L - il ^ Jl aL >^ Wj «- ii * J1 J^ 1JlS 3 ( •J^K' ) 
';y uss^ 1 Js^-Jl J L-li* till" OUj^j SjJJIj £~5JI Jl c-J jlSJj . ^Iji[ J^s? 

OLi Uyiv» Jai^ il-js- i i-X^Nl 5JL>ull CjI^Ij ( _yJa»Jl J^-Jl J SjjjJl 

oOaj f jjj ai jl i 1^1;^ ^jifl a»-L~. J/ij Olij-iJl oJby f yji Jij c *->l 
J AjaJbaM 4pyi ^JL-I v*l ^Vl j*y . ,J»&I «J»JWl J^l* -^) Oli^Ul 
i*UJ-l A^ljjiVi t AAfik. U>j>3l J-^il Jt J j>.j . liU-l ^ijfl jl»L> ja* 

J£ ^ ii^JL S^rjll ^Jl v^f ill l>! c 4yL-&l oL^lj < i3 -*A\ 5-U^I 

£iC ^A*\Y Oyli ^^^y ■ Homestead Acts f-jj^ ^ y 'a - ' fo *jf ^ oU-L-« 
j CjI^u- ^w* 5 - Sp o^t^jSx^l Jbo ( liUi n. ) IjL^U "\ijYo is-L^jt -jlpli JT 
jlk*jl Ja^— ^ Awib. OljjJ klj^JL?- <«>i dJJi ji'y Lc^Jj 4 (j^l «-i* f 'jj 5 — ' 
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> rr^ J c****** ' L,Lj ' ^ ^ ^ ^ JlkJ1 ^ ' ^ ^ 

IJL* -y JjMuLl ^j * S^UI OUaJ >ajl >— >l If $ \AAY flp «*5 ^1 
aJI^jJI *ai k-\j*. c-li L^JJI W-J '-'U- 1 ^rSLsJ-l ^»^ * J r^ 1 
iSUtl ^L*. 01 4£j>t oJl» L-ljj p'lsJ C-*->jl Jiij . J. W. Powell i-Uji 
J S^ifl oJL* Jt, A^rU ^N U^l JyJl J Sp-I iA^ ,y£ ^1 liUi Oj^-j 
^p Jii 4»-U. gjfca. JS" £* VV» J. W. Powell ^jt Jii aJpj . LlU «_j>JI 

Up jJ$i\ i-V v£ If i ( ^ **■ fii* iV OH* °!r* J 1 ^ *r* 
iitj*&\ iat iss-t 5 JJlr > J. W. Powell art If . Ifr J^s-Nl ^ ol JJ *~U* 
cg^, . cAg«— JJ lf^-JJ ^ ^ IT i^ 1 £# ■** jM*M J i£rJl 
.a* JLU J S-jJ&J-l Jii Jl iiVJ-1 apI^I J^l J c x £ i fl\ JJti 
t Homesteaders ^--iidl » 0*j*-i ^Jl *i>il oliU-aJl Jl^>> If 4 oL*»jdt 
la* C-JI If . U«U > 4>jJl| ipl^l v-JL-l, iiULl ^$\ **\u J* 
UJI AflyU jya; J^JI -^ OK" wA£j i-sJl u^Jill ^rUJ^i (4p Jibuti 
iliaJl SilJ-l *pyi (Jaj C^i-il aii Ajjlilljj . (jo-fk CjLJj *ij> ,y S-AJjl 
Jo*> t-JL-SlI «a* 3^Jj t ^U-l cJjII j>- L2^»l Jl** J j-l^i* ilil&Uj 
^JU&I Jti> J^L. Jp vy^ 1 J ^ ^s» ' tpM U* J VW 1 ^j" 
f- jjj »!->■ ^ji ^LLs* j Ji*^ *»14-I ~*s\)$\ Jp 4li»Nl »w»ji 01 jt- i Oji 
Yoi -jP J* jUa^I Jp UTjU.1 U-jJI oIj/JI J ^-Ij JUaJ Jp J^l oU*?i 

iibLl apIjjJI 01 ^ 1 Jjb I «lj U (J^l -yj . Ijj1-> ( i^oji \» ) !/^-^ 
■yi iSjadl Jp Jai-^ If 4j/JI Ayly ji^uj . i-l^JI «^ib/Jl Oli jtbll j Jaii i 4^jf 
^ (^ijj i ijj^l jjP jl S^a^l i^>Uil Oli 4-»4xvJl »U.I -y SjLilJillj jljoul 
<LjUI *p\*il\ ja 3L*ii» iiJi 4X--i *-£j ^1 Spljjil s-s'^'^ ft*^' Jl *^ 
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• c 

o^l Jp 4*.l^ll o.up Lgjj ajjL-LI oLU Jp iiU-l iplj^Jl 4 ..up L5r tf cJJJl ^j^il 

aL« ik^lji »UlIj J^aJ-1 jjjjj \±*t*i . diJi J ^/^J 1 .UiJl *^Lw« i^JL. jij V} 
S-ilU A-jUjNl ^ jLUj Olj-l>ull Jp SJLaill jlk-SlI oUj ^P aAJI OLMI 

^^u*j Jt J*:uiJ Ji ^il *i.) iuifc* ( S-Jsjl ) S~-j|;Ua)' i-J^s Jk (j **U-I 
je- IjjisT ^r.ljjjl -y c jjl LU ^ .vij . Lj-ly^j oLLl j ~£»dU v' 1 -^ 1 oty^l 
J ipljjM jl ( **Ja-«3l ) JUo-ill Jp ipljjUi .-iyu l« UUj 1 (J^l Jp vljjJl 

«-Jji>- j UjJ jl t Oil— ^j^.J i))ji\ J^ J J' ' ( J"^!A' f^lj t-T^J 1 "J J^"' 
Jp iyjl j> JJLUl JJJJL^ Ja.i-1 C~-Jl 3 *>- JiiTj 1 OL.yi-1 5.1-liM >j 

tijLil J^L. Jpj OljO>J.I Jp ^>; OB" o-JJ! o^ 1 s-=-y W*J • £-!} «iUw 

jl iJLaiJl .JjliLiuaJl ^jJj . OlJLJl jJC 1 i<J^ iiy 1, JjJUJl oJL» vJiJU- SJlil 

L«l . Sj^Jl ij^t>- iiil Jb xl>ti 1 ■jj/JI j^ 5J0J^- oUJ? jj^nj ^| V»y 
^ ii-iJl S^jiJl jlk«Vl CA~; J*i V 1 -^ 1 -ij-^ 1 »J-*" Jatfi *&^' 
^$ JOcJ N Jij . Olj Jl^oil oJUo J^L Jp aJIsl* ij.U- i«lilj i^J>- Jii t iijJlil 
*J' /^ 1 o^l J3L-1^ JjJL-1 -vi b: J^L.1 5/i3 olll Jp ^iiUl (.IkJl LU V' 
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. Jill v-y-dU >-bll vT-JjJt 5jLjj i cj\jJu*A\ «JL» Jjk 
*W Cf U f^ ^^ J 1 ^ 1 oli ^ J ^ J^^ 1 0U ^ 'i5* s J 

4st-ljJ 1^1 ^ t jS\ ifjJU Ijj*-^. oUl Jp 4J Jj^J-l 0^£j JLa-iJI Jp 
j^J jl ^Ju JkS ^11 ly.A\ i«>.^Jl oliU-i)l Jj~- Jp i^Jl cd&A* 
-»-« i dUi -y ^1 Jpj . 5^ULvJ-l, ! t5 ^Lb JaJb£l ^| oLL-j 
oUtl l^ cj^M ,J\ iojiVl OUJ J 4pyi ^jlAI Hopi tJyLl *pI*- o-jL. 
i^aly i ■jalyl^Jl Vi* J ( i^i^l JfJl 4Ply -^ £*l 5-,^ ) Jl^iJl 
J Ehro j^l i^jIj J D^UI l*.J>«^,l |f « 3^Al So^^dl oUtyL juj^, 

JOJ 4$ c ^J-l, U.JI, ^iH oLLyVl ^ J>i^ l^ 5Li JT ^ 
dlL- jjfel Uj t^V h^^jfOi ifyJA 4pI;j J jjl: ir *Jb» ^ of U>l, 

Ji tf* jJI VII 4-L.jjl G ^l Jp ^yi Jkr J j^-fl fOP ^ 
oLLp o>JI oLL* JyiJ L-jlp vUlij J^teJiA, i^U c£l<JL. ^jjb- 
jfd\ S»~i dJJi, jl^Vl J«J 5> JlI UwJI J^l j&Ji ,b jpuj . ^L.^1 

^ t yi ii£i, ^ ^ t ^^ jj^su jpii ^i i^bf j j^i 

Ji- U^ I,. J^UI ipy 5,b*l ol^Jl j oLlI JkiL| y,_J| jy JL\ 
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ijh oL$i-,l J| oUU ^jj; ^1 Jjy^Jl ol^ij Js>UiJlj jjj^jl /■! ja^w-Ij 

J-ljjJl IajU^-I ^1 A-Js-jJ-I jUJ.1 Jl A-LaiM OliUa^iJl oL. Jjy~> c iJUfiiiJl 

j i^jf OllSOlj J-^aJlj ,^-Ullj ^wviJlj «*jtlir iy^SJI J~s*UM ip|jj oJK} 
APljjlL *t* — J ^1 4Jl53l oUll 4-*$} ijaill OliUitiJl i!~jp- J-Jl ^^ 

OUlJI iij L.jup jj—4-» viit .jd^.L^Liail jtT^I ^Vl »Ja*- Jp -j^pUI 

jK^ ol ■y p*)\ Jp JJJij i It^ji^ '*&*£■ JljJ ^ ,_ydl iLi-dl oUy^Jl oli 

Ol^i &Jo jp JLjsjJ-l 4PJ;_jU SUVjf Uay UJl >-*kfc> p^j . Aj^I «-*L*^aJl 
jSlij b* OjSs ^jjil J^l^l J 1 -^! Ol -y pi^l Jp Jjii^ t 1^^ ji Jij 3 ^ 1 

^ /Si iplj; fJLP Jp JbJLiJb liJJjj AJ/JI A#>-\ fjj^ll t r Ji; > :: i ' ^"^ J-**" 

. v*Sll J^- ^ iijL^. oJl^ J^aill OLi-iJl l^k./ ^yJl ijjU-Nl ^-Jli o-y 
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4j^y lx L^jjI l^j^a^- JUf^ ^tll CLitJi\ eLjf *-"5UI -^ L- l* J"-»P ,Jp Lf*L~« 
£yy 4JUJt d^- j* c J^aiJl ^1 bl^. JjiJ Jl\ SJL.JOJI aLI^. ^IjJl ^li 

■i^Ji ^1 u,. ^ljI lis} 1 ^.-..^tiij ih^^u i.^1 Sjp^i Jsm»ui 

u^ia^Jl eli! jiU^ yiil i,yLlj i^ill o^Ljll aJLi- (jJUl oi£jl jliailj 

oUI Jjyi i^> 1 VW sJL-^ 1 ji>' £• ' ^ L 'J^ C-J^ 1 ^^ ^J 
i=rj± ip > sS\ aTI^II, ol^uJ-l, L-i^JJ LJIjJI ipl^L, ^^ |f t £-|, JUu 

dlt ^ LJUJI *l^l J iJUiJl oUL^iJl .L. ^ Jp JJ^I jup i^\i 
'•^0 t> tJj-l objS^Jl u\)A jl* i),.....!! ijjUl US} opLj, If t c jl^l 

^ . irai— 3^1 aL, Jl SJUill jl Vijll S^l jllJfl oL. Jj»es ( jja_3l 

^ 03 UJ-Al ^ jl^T aL, J £111, ^1 ^j ^ ^ . ^^J, 
>y 0t -^ y^Ul jtui f UsT jl^ S^LyNl C jl^l 01 f JLill Jl> 01SLJI 

^L-J^/l 5^1 ^ ^yjl C> L| j jlf vi ^ jap ^ . LjJL^o 01 Ol^-lj 
Jl J^jsll 0^ * o^ 1 ^ o>i ( f oi r- ) \j» <\y ^ ^i- jUp'b 

V- _ r» ) \j> YVfc _ ^ oh C j»>S jU > o&^l jU >!, . lj;i 
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jlj^ll oJu. ±uj> £ {. ^j^i till liy^-^ Js-* 1 } jl^^- 1 i>-^ J*- <-V^l ( f-tf 
i <_^>-l jl»L> jj Qanals oi^illj Oj^l j uJyJ Jlijl ijflu->ljj IajjJj 
u^JJ* t-3 Chains of Wells jbNl J*-*)Lo » ( _ s .—J f t « Foggaras ^IjUnJIIj 8 

\J1 S^ai c£-l*~! N jjiv» tj*- c£j-" ^j^' LjjJai* ^ fill Ji-~! "^* «■ Lf»U»«S^.1 

J t^l jLp Sbi oJI ^ -^ jtTl 0^1 Jifj . /S"Sil Jp ( f! -Jl <~*- ) 1^. 
i-.y>UI isa^a^ll iUJl t^JoSlI yji *5JL=U 0"*£juil ^ ^1 Jp jJJij i Ol^i 

If . ^L-jNl ^ jl>l cJI>.l jlp jUt«J.Nlj J>LL| Jp *LU £jyj s^l 

. ( \. J^ ) 

jjJuJl ^1j»»5«iI jjjb ^ Allogenic 5^U3l jV^' U" (S- 11 "*^ Cy^ ls^J 
ii^iJl oU^sU ^1 ,Jipf _ ^>lll J 0«T 15 0^1 — Ji^JI ol>ij 
^JLxJlI t^l vJL-l Jx-^i Jt^Jj . jV^ 1 ^[A*^ J>KJ ^ ,JlS J ' fc^ 1 
S-JL-Sll J^Jjj . JjiU Jl l^/j oLLI J^ L. jlUe >^» 0&* j>^ J 
i ^1U SybliJl Jlx> JJI Jp UjJI >U Js, » >UUI t L Jp l,>- jtTSfl 
J « Kul i^g&l I j « Hindiya SiJLJil I ^tUj i -JU-Jl ^ Jp Sukkur jtLij 
L^U oUI ^i, ^ >LJ»JI »i* -^ 4|U)lj . ( l^t yfj? ) ji^Jl us L- ^\} 
^Js.lJ O^^jJilj . ~KZu&A\ ^1^1 Jl J^jJl Ak-ljj LjJjj>o ^l*-J i^-j-b 
aOp iljj AP-jjjll ,>jNl Wj Oilj L.JL«i t tJaAl IJL* j;^ J J-Jt Jp IsJoJl 
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J} ^\ J .ly? „J» Jii ^ JJS» J*i» ^^ J Jr» > Otf* • A - 

jtlil j v-*y» j^SlI AilT Jp ,Li^Nl WLi jjjiJl ajJL, ^uj . Vs^ 
JJ 01 -li OjJU kJuaJ i_>U» lil ijJL-Jl «JUb uli ^-^ V 1 ^j- 1 -^J • ii ^ _l 
tfU- J JJJ»- If _ oUl Jp v-UaJl alj L.JL*j . JLJI ^ J a-pIj ->JI (j^ 1 
J iJliJl S^JUj c VW< fU J jjfl V*^ ^ ^ C^ 1 — ^ ^ 

£■ y Jp Lij>i; >bi 01 ,JUi \&- l»->!) dfl J^ 1 sl ^ c'-^^ 1 <J jlr*^ 1 
^j JJI aU i^bsNl j* J*-j=^ j*JI £* VW ("Ip J CU-&J J5 J^ 
iijjl >L5Jlj ijJuJl ja l*yJr\ oJU" >Urf JtCj . j^i\ j £^l j* J~J» 

J V-JjJl *-^J» j0 l W J ^ J^ ^^ -^ ■ I 11 * 11 ^ ^ ^ 

jp ) ^^x^Jl! ^ s-Ju ^ Jp s^r j*p|ait c jJi t^iyr aU-i ^i^ 1 

Jl ^lAJi t^iti i S^AI i~*}\ l^ 1 sJl * J ( fy\ j Qanats ol^JI *b jl> 
J Harappa bl;Ubj Mohengo Daro ^jb >>*i*y Js- S^S* A-il^ 0*3U iLU 
Jp, Up y* L. Jb- Jl W£ &J\ ^^ J ^* jj*& ±* ^3 ■ ■ Ai - Jl J*r 
OiL ^1 JipJI olyi Jl OUuili olyi Jp V>>i fcltfll ^ ISJ^ c JJI 

^auj Upper Rari Jp^ll t5jl< jr l> Doab sUS °>*- ^"^ Uo< ^ f U ^ 5 ^■ i3, 
4p J ^UaJl iJl* jijia? (fj . Madhopur jy*^ <&- > w ^J=» — ' *>* R« vi J'j >^ 
Jbr jr ^H) f )/^J Lower Chenab LJjJl i-jb-ij Sidhnai jU» t\~> N*\W 
J-5IHJ1 ^ jytll Jj> jp Ravi Jlj ^o ^-&J Chenab l^L^ >i Jhclum 
j ^t ^ j Ubi fl ^i t >*\YY flp j Crand Triple Project ji*—£l\ 
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X.o 



^\j \LA>. Guddu yur }*\£ .,u,Jt^ t i aU jX>- ^>} Ghulam Mohammad 
. gA\ X?-\j Sukkur # ( Jy ^.. ) y> ^ V\. yiw Jp £i; 

j* If i ^JA till j* jl UIUJI -,1^1 jl Us^iJI t^jl^l a* *!*- ' ^ iU ^ 
Jp is)\ ^JUI LuJiil JLai dJJi £.; . Ol^Lj Qanats ol^Jl fU« J JU-I 
jl jliN! oL. ^J JL&lSL. ^p- 1 Jp OJUail ^Jl JJL^JI ,ywu (Ij^u-I 
Jm Jp JUaJ ^1 cfjl pjii ik-l* JyU-l Jl JI.JI 1*1^/ ^ ^ jlrSlI 

■y O^fl £L*tf ) ijCJLSJl .j-JUC^i ifcj j* frUsjl Jft-jll «■** OiLsJj • ^M-i 

cfl Noria b,>Jjj t >^ll ^JULl J J* lS> iS A^ tftU* J jl«ll jUl 
il^jj 4-~i>- o"}U*p J iii*« *& J till *i/ ^1 v*j^' 0")^oJl 

m^II ^jSlI »ULI ^ ^j, ^ >S ^1 jbNl -y. o,>i * «til* ol^>- 

«*iJlj t LL^» jCJl y^vaij i-JjJl 5,JJ|j JaiJl ,y ( l)U» A>« ) \j\£* TYi 

Utlar Pradesh Uk* J y» ^^1 *jl,i g_yl\ II* -^ -A^-jy . plsi i-JjJl 5,-iJlj 

j,> ^p £kJl Jl ONI J^/ J ^i\ csjl^fl ^1 ^ .Ul &J Uo^-j 

. L»ji Ujllsf lJJI Y°< Jp fji \* £** j*> ^^ J* ^ ^ 

^ ^1 SjywJl OUSCJI .ilij jP t jfc^II Jlkll iJl* Jp t dUl (Mj Jttei) 
jJL ^JUf O-lj ^yii . LJ J ^ywJl Ob-ljJL jjyL-Jl APljj j l^ Jj-^J-I 

4JL.JI ^Jl^-I ^d J-iJl ^A.JoLJft. ^jlWtt -y jjTt >i JL^JI J jLVl 



( r » ,'.l ),*..«( .,/Ul ] «lJi *^, ««.U'l l„Jlj ( » ) 
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t^'j «l i_y J jbNl <o* Jam J.. ( ^.Vi ^. — A ) jb.l 5j"&" Jl,.- ju* J*- 
•L— -5/51 ; ljNl j.* oU.1 Ji$« . oLJU ijiL-if. Ji ^. ^jiLJ ILi'S iiaii (M\ nijj .J^- 

Jo jJsUUlj J-^b Q-aH> J-***--) • ( N j£i ) . J-iJl 1J1*- j» O'iUi* 
. \j& ij ^^\ j> wlkfl jdl SjJwaJl Jj>Jl jl^wii UIp £■,;! £*» J^ll 

«. oUlyUl ,^^0 «U-I **\y)\ JU-T ^ . iu3l JdJ j ^>l-,Sli J*5Ui-^ e^l 

J>))£ *>\*^-*\ L*jtf"i) i-iUia^i v-^ 1 cy ^ Js,l<f ^ 1 a-i * r^' ^ ^ 

oujj oju.op jjv-j j* j*^. jjii -^ ^1 j* ^;ij . ^;» j* *M4-i ^11 

jyU j\^b" vJy-Jlj ^-Llj f> >JJl ^-fcili fyil jJIj Ul^-lj ^o/Nl o^^il 
■^ ol/^ injij Ujl^iwij ~4*j).\ JL^/I Olit jai" ^jNl ja i^U Jp ^15 
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(caiJl |1U)I J J^l j-Ul ^j IftiT j>)\ ja U\ IJl* Js, jJtej . osUJI 
j^oj . iibU ^IjSli J i^l iiJlisM J^LcNl Ji, dJUi J Ljli* ^1 iiiat 

Jl «L>^Ij Qa t Jail i»yL. j i^Uij V" 1 ^ 1 »-9jL^Jl j *yt s*^ ^J*" 

^ji i^i ^ L-.T Vj p e-^ 4ik> ot Ji (f-tfJi (lull -^ aJjft/i jyijj 

^ijsfl ,Ji*. J JU-1 yi |f SijJbi pl^l ^Jill Wj U-i 6j& ,^1 jUdl 
C-*J ^dl tJliJ-l 5^» tb*l 4i\ JyL. tfJJI tiljl ^1 Ja*l\ J^xiy . UJJ 

oi oj^j-ij oujNi -^ jr jp otr t ljoj-i c^aji £. <%ii SrUi oi^i 

(jji*~* Jji 5 te S' iytj oUj*jf J~~ 01 jjIkc i 4«^Ly ftL^isLI j^lpll 0j& 

j^-PI Jj t LjL^I J I Altamira |^lsJ[j c LJ,* J Lascaux ^J)l ■y Jf 
JJ» jj ^SVill eJL* Ji^ ^yii . cS^Jl frl^vaJlj jL>J-l ol-i^* J i^ail 

LvJp bj II* i «)i.l i4Jl oUL>l iLk^L f> »JJl ^ *J1 ^ \a Jp J^i 
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JjLsAa)! j La-^ v> a' I -Vi JV«^ Shaniilai ;UJLi J ii^. Jl jyujl 

jjpldl J u*-^ ^.il OK} i i-Ndl ^IjSll pLiil jl* SjuJiI Ug-Jl ^1^1 
j*JU cJtT SyLiJl ilL- ^lU V^' 1 ^^- M J oJLtj ,/" fUSuJI Oli t 4-bUl 
Jc 8 iSia> J &.X-1-I a,/N| oliUii^-Vl J-Uj . ^ji^Jl jU>J! C_-~Jj 
v^- ^ i ^iY i 0j^} i^j/. L_y.?- J LUM jbu-j^- J « AH Knosh J^f 
Salton /-, J,\ a*L« iJ^jtJ" ^-Ul Impi-iiiiM 'oachclla lS-sIj J k-ljjJl jjk> 
1... ) ljU£/> ViY^ y£ £ ,>jj CiKvlidlu lS^ j* JUJJI »— iil Jj . Sea 
^jjJI ^ iilsi*- plytj jWV-> ) \ } \x&j> TAVi -^ jujj L.^ t*<JUl Jji.jj t(0U» 
Spljjl ( OUi Yo»« ) IjLSob \... i>-L^« Cwa<a» I^j i jj-M j* J^"' 
Jj oU|^J-l ■_ r w-J i^-?- ^jJi ».-»Li^ij lSjWjLI a—v^ J^ iJ«JUJl J-^\^ 
SilT iiL* Jp JljJLi _^Sy iakdl oJi* J ilU*j . ^/yl^l ^^ J>;j~J l^JLSJ 

J*sobM Ai&ljj Jc ^jTl iorjXj jaS/Jl JjSvj i Ji'Nl oIj/JI vl~>- Imperial c^jIj 
dJUJ i j^lj fVjUlj j^UJlj ^UaJlj ^IT l^ i-jiJl U.^-^-j 5JUU-I 

. illjj i^aLva^l i^JlrXH jjK-Jl Ol^ oLpj^J J J^l J} JU ^ J«^^ 

n ) iji^A ^rYo { \ i JaUi -^ ( ouj ^Ji ya > i ; i^l* wm Uyi ^lu^i 

. U>-LJl iikdl j jl Uk Jy <,j ,j,-jlM ^SLJI r >jj -^ ( OUi uJl 
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J-JI USJ "itij ^ILp ^Ull J^JI y*ljl J JjL ij^y" ^ c^l ^^j l^L 
^SjIj a—j Hoover yyi jl* Ju k^.1 jjju. i»lij Yuma ^ ^y^ JjV< 
i>l»lj i Mohave ^^a-*^ el,*^ J j^jjl^J 1 ^- J*- Davis /uj ju-j Parker 
^a^. olijj t Gila *>L*- ^ Jp Coolidge r-^'jS} Gillespie iJ ~~A*- ^JU. 

Roosevelt oiijjj -l-j Verde :>/ „- jp Bartletf . Ujbj Horseshoe y. n y> 

^JijjU j— ^ LjaL* \jjj^ tSf^fu Phoenix 4*-<j jl^u^j Saltt ^-Jj~ ^ Jp 
VIA^ J- a^, U ^j^» ( j^ WV ) ^j. fxS >AA iilw l^ o>u ^ jji 
jJaiJl ^JJoS) ,_-*Jlj JLjJjJl, j^)l, ^jj' j^i* ^ ( jU» ^aJt \<\ ) .ji^jb 
^11 dllsJ itfl/ olPjiy^. MJ Ul^ J ^i r Ui, j^JaJ £jj ^jUrJ-' ^1, 
<^* *- **** Ja^" iS^ -"» • «*£*•&' i-A^ 1 Ol^> .^p ^*- J ,i ,/t 
^^ ■»}•*- Cf 4*1*1 Jl JU1- j^ jp \<Uo flp J River Murray Commission 

J^\ J-, . c l|^!l aJy J]j ^ ^ Ji oQi J^ jj Snowy River Scheme 

01 i N^ ii- j c-li jdlj Thar Development Authority jliJl jj^JaJ *lA ^u 
Jtf If ^,1, JUii Jp ^yi j^l J^I ^ ^^ 5^, ^j., olc .^| 

jUaiSU v-Jli ^j^j i-U ^ow" UWI aJUI oIOpL-11 01 > I ^ j JLLI 
^ijll jUait iUaai Jp a^t, JL-L. / ^ ^juJII ^Jl olT If ^1 Jpj 
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Vu" ylS* dUi j oy'l 0£j 4^1 ^.if. Jl Uyl -CplJa^Li iyo^. *|p^l 

a»^ ^\y\ t m t^wi ^Bjy t SaiAii «u.i ^^i ^jl.-! jt. j u ..yi 

Oj£=i ^1 vJ^Jl ^fe Jfa, J ^^IUi jj.| ^ y^ ^i j^j. j j^jj, 

*Apl\ OpoJl olk*j wJjUall, iikdl -L.jp SjUI ^j . JLuJlj JJI VJj 

^> ls^ 1 ^ W^ c- W^ jilyi d-^ ^jl^ilj ^1 ji ^^J .LLt 

^_, J wi^J.1 4 LLi v-T ^ jJLUi ^ 8 yj ^j ijjjiji jj^y! ^^J 
M OS ^ Ip c *& v-J S^J Jl oUt J^JI ^ &£ U UIpj . J^J-I 

C %Nl ^ A^l hjj. L. Jft, . i^LJj OjUll J^Ul ^ ^ L»JL^ 

lsja ^oji ^Jii ,ui ^j umi vm ^tii ^ jjts: l^ip .ai ^ l.jl* 

V" J J^ 1 y If i^-L. iiU-l ^jjfl Ob; ^j . L^ feT ^U, Jp 
j M. ,^A^ Jai\ ) Solonetx tb^Jl A^JLall iyJlj Solouchaks tLiJl o^JUJt 

f-UjI, 5UL ^Jl ^ ^^Jj . ^L^ij ^^Ji j oly Ldl ^ jj, ^^ j 
i-L. ^ijSll ^Ja^, J ^JuijaJl ^^1 ^ 5iLil-.Vl ^^ t l^. --JU^I i_j 
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' ^J 11 t/lJ" d* A^ ^ u^ 1 '*** J*" u&*^ S *>*-" ^ S- 5 -^ 
OUai Ji ^ of j£fl J.U3I OLi -^ . fcli Ol^-I J obL-jVl f\yS ^ 

— *~jajb\ 4p|;jJI J JU-I y> |f JyJ-l Jp ^^ jjyJl Jl*u jl 3>1 5j/Jl Aj^a^ 
Jp iJaiUl ^o i^ 1 j oJliLL-H aJWI ijJL-Jl fL.t iil&l Jt-kjdl oULp 

•JlAj * ^Oi-il osjl fU*> jf- a^UI U i*J*)Ul i^Jl J>^ Jb J i^U y *l£s 
. -Le^lj S^UrfVl ^L^-j OISLJI i>w» Jp 4AJl< jUT oULUaJlj Cs\jtM 
f&\ jlUlL ^ji^II (j^II jbL. J oULikJlj ol^lJ-l ^p 5Jj>dl ^l^ll ,*«, 
LgjUw* J J& j— »-l i*l*Jl 2U^aJl Jljs-I Cxi liJUS i r-j-^jJI J ajIp 
. jtLAl oJUk J ^Ujllj i^^JI jJliJl Jp J^uLl J^ ^ IS^I, Ul^l 
c^Jl jl»L>j iJU&l lSjz^i JOyt-~ jiJJl OlSLJl fUojl jil^i. vl->.j 

|lUt oUI, (Ji*. J 4%dl ^1^1 j, bj*ll j*oj . JX\ '£A\ oli jtUll J 
M 1 J^ yjy v«1!j "*i±&\ j»\Ji\ v^" ^1 W-jUJM 1 01 If • j^r^i 

■y ^iN i-JSo. oUyji oJLt.^1 ■>! c £>JI ^ t^Vl ^ iCJli 1 J^JI 
Anopheles^^LiyVl i^ t_— -Jj . icJLail ij^^ail oL.^11 oUT j JlJbJJl 
**ww \^\jA lUkJil L-j^JUl OlJL-J. dJJJlS} 1 OLJ^I Jl L,-^! JU ^1 
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If ar is)\ 01*,/^ ju^i Ji ^j >ni ji^L. i>w» y.j; V> ^ 
jj? LU, . SJldl UUJI V/ Ll a~ S^l U^ j f u ^jj| ^j^uU io> 

nj^Lil J*UoJ J^ ill^i t (J JLJ| j^i olj^. jujji- £. J 3^1 IajsI 
oUl J pi^Jl .-JL.1 (>U>*i~.l jyi 4j-,Jb ijjl ^Jall £« jil^U V-LNl 

■pL/al V-^l oliU-l Jp tfjtiH c. «.il \^->-j t tUlj £Ldl iJU- * o>uj- 
**!,;% l^ ^Sll V- ^j!j •UL v» £~i* UUAI ^itf&ill oJtf c .Lil 
JiJj . OU-Sll l-JpI J V=»i £Ui oils' l^it tf b-j^i J#l ivUl 4*^*31, 2LLS&I 
U>wJl jjO-JI Ui) J Ji^; ^i jjjjkaJLi jfji UUJI ,JiJl Ik* 0^1 ji£ 
. oUl OUiij >^JI o^u. S^jj *U1#I Jl ^ajj l^Sl 5^1 £>dl| jij 

(JiJl J^atil y> 01^} J Qanats oljiil fUai jl t^-J Ujj . 2L.UM i»^l 
■j* SOaAl—^ ^jNl l!^ oUl jjjji aJ a t^JJij t JOOsLjj (fJLiJl OjlUU 4*-JIj 
jtTl 55JO ^Ji^l iSj\ l^L-I JJa* j! ^j . UJljJlj AJUill jlk.SH 

. l^Jp ,^^1? "^j a~JaII *iJl i-jjjff f"% 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 






J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



>m 







* 

^UfjVl j,. ^1 Jpj . Jlj^ ,jj«r jycJtJl ^^iwy L5jlW-l (CwyJl (.aiU-uj 

J/ 1 * Jfr iJ-iLl oljl^^wJl JL.J v^" .j^ 1 y-Pl jtlAl o^ Hydroponics 
Aij\^\ J^l»„iJ ^juJLI &)\ Jp f yS j&\ ipljjjl ^ £1^1 JJUL" ^ ^JU 
Upper Minor ,^JI Jul £ j^ jwj . .uJl, Jjlj ^1^ -^ JT J,1p > 
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S.U £. ^i ijb .J Ulp a^iJI Ly . «UI o>j7 jJ fcl^ll U-LJI ^jill 
j J s*s i " jr a* Jo**^ ^l^J Sansanding AAjliL. ^WJ (b ^ lj i ^Y« ^Ip 
■ ^W j"* u«M. i/is- ja J&\ L^i-JlSj cJJi ^\ ilL' c \<\iA j»Ip JJ 

Jl SiU^ U* k , H^sJi J l ^| jjJiy vys L| J yj| j^^ ^&, 

!>• i/V ^ <^ JI J>^' viJJi i jjSlli ( OUi oJl To ) \Jc£* UW. Jl^- 
ji>b. jj UWI j Hi J jiSLJJ ^^Jl ^jULiJl frliiJl ^jji J* J^ ol &\jj 

&. j^ 5U ^ ,! yjai jp J)|| j^j, jf ^ JK - u- 1 ^ ^ ^f 

J* >*&t ^ Uyi £~.-J i^JJl jlw Olpl Jp JUay ^Jjl 5^1 f- jjJL. ^L-9- 

Kara j Zeravahai. jl^ J* ^^Ji ^^1 ol^^ J y c jloi J^X. 
4^Nl LA>J.I ol^l ^ V> J. ^ J ^| j^ c Fergana ^ j Darya 
SpL* J \ J i^\ ^U, ^ p ^i^lj ^bfjl J^UJU ^1 j^l a^J 
<IUI j C^Oiu^l ^| ^1 ^J\_\ jp ^.ua^, b>. JoV, J Mormans jiUyU 
^f* ^^fr b# W*i* Ojjk JJi i ( ijiUl ) Noria Jl f IJL>e^l Ji, ^1 
i U*w*M ,jj\ t ; ^ Jjd, £>|, c LblT B-yJi, ^_ ^ ^i^ jj 

a£Jj c ^>JI W Jk Ujv LjyJlT J ^-.1, JUu Jp ^Jl f Uio-l i UYY 

«^» «^i ja ^ l. oiij . ^j, »v»i ^!u > i^- j^ jJUi ju, ^ 

j OL-JVl jl^l t jp jjy| 5^| J *il Jp f lp J All-American Canal ^L 
^^^ t> J* 5 - 5 o"t i)L» o^j "V, t ap^x, oUl^- jU; cjIT iikll d& 
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* w « * 

Lc ; jl UUi Ua-^ ilb» Ob" *Jl jJLy . lj_*L&»J JUu olil^jLl fUaP j t$j>Nl 
.Wi-tVl Jj> jp i ^a^dl LU ^ JiJj i oUlj-.-L» ^-biu-l j L*J»J 

jlk.Nl ^__^ L.J Ij5"^ LiB" ^1 l,j 0j£j jtL. J -Lib v^ } *-^ 

^- *ji ^LJiJi o.u> o^jlilj w JbJ> J^i jL»iJi J Janiio ^U- J o*)Ul 
^. jUiJt J) , r L*Sll U j; *-/*&»» ^J-i, ^i ^Lt^l f ai . f . j IVo. 
VKjU f j AA"« fU v U JjJji" ioj^la OaJL-- Ji i jlJUli J ,ilJi 

•SjI^J ^jVl jSli j\» jily >pr) J°T^ $ VjJU* jJL-J 4i\j . jlal.1 Jajl*. cl/» 
^ -w^y VrjVi 4 Siy^l, lf\y)\ oU-l J^t ,y JT J C^M^,\ ji\ Al\ 
JA\ <ji ^Ull JUaJI jj i itlj^J VV ^» -ii^* ^^ ^ J*^ i *r* 
^^/xl -jjUi Jki t wJLbLl jlj-UJI i-ldl ^Jj ^JU-I *_■! j-Ull ^1 i J^aiJl 
liiidl j SJLlfl ^yJ' XjL-P- 0^ l1~>- *.«h'^ SjjJ ji /Ou Ail jj- i Ly— 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



m 



c&i£» ^V o* ^ A^ 1 ^ ^ isH' ls^!^ ty£j • W* J**—" i^ 11 

^i- glfcJ Jl A*-bU Jl&L* ^1^ i^-UJ-l JfUll «Jl* Jl »JL*y . *j^j 
jp Ll>u j^aj^j frs-^J p-fr" 1 ^ S M J^j' 0" •** i*^ /•*" * OUJmJI 

jp LS i^ if . ulji jtsi jNi sipj ji^jl ju? oir oij <. v>jSii oLU j*l#* 

oJla *L.I i^iJl 49-l7lj l»)j c jJodl Ij-Sy ii->- j* oLi* A^sJl j* f-lyjl 

Sjjjdl «jLa ju«j . aikili iwdW jj^H Jp ^i Jl 01 j- i-yAJ oUi^J-i 

5^- *J» JL^-j t Olj^l JL*-j i i_J"iill JLjj- AJ5jaL> j oUi^il { ^\y 
. Transhumance i*LaiJl ly^iX) ^Vl ^ l ( jj »>.J j-x»-» aJIpj t ojLjJLx^I 
Ojja* *&\tj A» >r>^' '^* J*!^ ' ***J^ -^l^' f* y^ LiSli ^>>AI oJl* jjIkjj 

<ulpj ( ii«Jl Jj^U wl>-lj i)l£« J 4mjU^ i^JJ 0;]^- OlJ *-^lo Jl» (J t)I^J-lj 

> . OJ^LJ, OUiVl -^ JT Jp aJLWI, ^yiJ.1 ^l^fl >* ^ JUj vi» 
CJIT Olj ^/Jl i-ijsLl olJLI ij|y Jj>- oUl^l-l fU^ j ^ v-J^I iKjtll 01 
i^-U-L ^-^1 V: ija>» ^1 01 Ml OUI^U ^ 5^1 3Up^I ^ i-itf 
V^L. Olilki ( LfjJ^ 1 ) J l *"r 5, | t^ 1 (^Jj 1 -^J • -» ,J ^I JJULJ v'lJuJl 

pl^nuvaJl ,y «-^J-l Jl (Jijj-Jjj JL«j*flJI Js-LJl Aiijai. j JU-I yb |f t 4iav. 
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4^5^11 5^>ull oUtyl J-. Jf j SjjXJl ^)\ oUis* J ^ai«5-H -ul jl 

. ^\)S aA ^1^1 J^l l> ^.\ 3^) 

^ O^J * vffl *-Mf^ vjJ- 1 **\jj jtLc JJLdl ^)\ J^ L. UIpj 
If 4j?-j!j&!lj ^UaJ-l I^Ijjx^. 0**^-! Jp i-jtf yui; il^i *ji Jp ^ 
^ J*^ 1 ^j 11 ^M ji~*" v*-^ aSj . LL^il Jlc* J Jdl ^J j JLU yb 

J^iJl >ll oli i»U-l «ui jULdl J Jl&l 5^*j iiy J| iUjII >uiu liUi 
l~jy jlkNl l^ ^Lsl jkL. J Jiall iJb ij*~* jf. SL^ r< ,..ft,N jjjlsSij 

oi ^uji x*^ii jp -jw Mij . ^ ji ^ ^ it^ju 5j> ^ ^ 
^*- cr ^&3 Viij jjl-jj jrly ^SL^. ^ jljSu jl^ui o-u-w^i 

^ jfcfli Vr^' jU*& *a* jt. o^bl l.jupj t ^r ^ ;>upi j^ 

> ) hjl&* iLliJl ^Ul c.1,4 il* t ~J\ iuSll ^j jdJ-» ^ Sp^JLl 
— iUar yfo ofcT lilj . iyJl oU^Jl .JuL s^L&l oUJI ^ ( iJUi- 

■^j tiLsJlj >LJlj ^J-l, ^t J) ^ ^^li v ^.ui jr oU-U 
. ( yuiJl ) jyll, ay.|, ^JLIij ^jj ^l^'it isui^j, 

A^«i Sr^ ^Ji V *il > i oiljUdl aJLAlJp oLU-1 5JIp ilU* oJlT -^ 
0,1^1 ^0*J| Oi \<\Vo r U J Toynbcc ^y Ji*f|iili . LiLi j^_ j| j^ 
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u- U ' Js* 6* "*!>*• J^ 1 ^' J* 1 ^ 1 jl ^ &-& J-UI ilic OlT ^JLbrJl 
,_/*« 01 -Vi«y |f . Trarishumants ( OisUai ) JiUJ* SU, jl Ul,j "5W l^lf 
> c ( ULii ^ ^Ji Jp JJjJI) Syt, j£\ jfU J} Jfc;l j ^Ul ft V> 

IfJl S^J.1 cj^ cJlT jbLu JJ 4JUA2A il^dl f\ 3 , J^jji JUil jbL* J 

JJ> c*j' OI^LI ^Ls-l, SJL^I 5ULI ^JL-I 01 Jyr ^l s^iJL bcxi, ^Sll 

v *>' d 1 ^ u-^ 1 us v jrf of j^jc ^jji ^LaJyi ijl» _ ip^ji si^. ^ 

^USs-l, sJ^lS, OL^Llj Jj-I ^ Jf ^1^,1 j JUL, y, f ,^ ^^ 

ts^ 1 <J*» c-r^ oEr^' s^*-f -il^* Oj& o! j£c 4iU ^i ^ ^Jl jcj 
i*Ml Sib Jy O&Jl j^jjj ^| Lcjli . jt^JI ^JL-t j, ^jLAS- Jiall 
J*^ u^ tSJll cJjJf J t Jl^ll J* iJLiJl olP^il ^ .yTj Jj i^i 
3tfe ol^J Jj U^jJl SS>Lb .j^bj ^Ij 5> ^j| j^j, ^q, j j^, 

S-sli) J JU-I j* f i i-JauiJ JI^Ll ^Ml ^ J L£ri j| J^ljJ, J- ^ 

«y r^ 1 i>j * jtui dit J jyi »u»ji s J>tf j* ^ of i/Li ^ v 

^-J ^iedl VJ L&I LU 01 ,J^ Ua^ ^1 SJLp jl^.1 ^ ^ <jii ^i 
urM ^l^blJ^I yPl^l oh lijUi ilL* ol ^w U J*5^ iu±.\ J 4if 
CjfM Om ol^ull JjL- J| ^LL| i^ U j^. Jj g^ji aJuk J^ ^ 
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^!> fJ^!? ^ Jl ^^ J tbjJU • u&*f ^ o* e^ 1 V £=■**- 

J *^W • J &y Ui c ioyJl S^J-I -Ui J* 5JL-SJI tJjsAjj L-j^ J^i J JbLl 

Cf J**-jN J <Sy^ W . Vbj 11 i5>lJ" Oy 5ijl^wJl jtUl -^ U^ 

JsJji UH ^ "r^ 1 J Aili aJpj t 4-f-ljjJl J~s*Ul oLilSs Jt |»-rkljs>- ^yl 
oiA j&j . j£ JL^-I Jp ^1 f^lj JisLl ^1 ^ JT 0/, ^1, 
^Vlj tl^wiJl uy U« /Si tfaUdf -WJ,! Jj ^ip 01 UaaAl oli%Jl 

Jl jUaiill i^LJ J^iJl fljijjj lw SijJl 4^1 oIpI^JU j&S sLji \*\j}\ 
iiki* j Doui - Menia S^U^i . J-iJI oU*4 jkL* Jj jl i-pl^l ^j^l 
SIpj 01 js»- J i JsiJl £jl^ ^JULuc |f ^jJ-\ b>\ J}i fju Jl^oJI J*-Ul 
p^j oUljJl J J-3ii £_ jl^ O^liic ^j^j i^o* J Negro j/f^jj Teda UJl 
j %r-jt, JW j>.\ 5 J J^JI 5UJI OLi ^j J ^Li l^ S^yi N 
^-y ^r"!** J* <*y#y> pbj-Jl ^L*. *£, j£c jiJJl < J-JJl fr l^u,Jl 

jUwil ipljj J 0^1 SlPjJl ^ pJbjjPj Lull 5Uj fJL^JJ . ^JUI ^ J-^i tUI 

( OjiLJI J-JI ) Kamayas IA.I&I }sA*? v^JljL. J^Ji ,-UJl Jlu -of ^ . ~JUl 
j £-Ux;Vlj ^-jlt IJl* Ji. jpUy . oyLUM UjIwL U^lj biL^ii ak-j> 

iy^Jl JJUJI j^ 3 ijji i^ j* iAJi Jp Ji^ js>.j c 5>-II i*i;>t jLHl 
uy^SJ-l 51^1 Jaij t 5bj vi^jL^llo^ Ji-^' ^^ J Gharib vV^ 1 5lp JJ 
■jilllj i ,J«^ > NUil vi>.UI j«smNI ji»L.j oUI^L ^L^j-I 0/L j,tt\ 
^ J Jfjt ^ 4if > . cijUJl JjUIj i^ULl Jp p<l ^ J jyu^y 
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j**> iSf)\ J^\ ^jL.1 t)Ij i^U OjJ^I jii* uM J-^lij £->[> a»- ^U-i 

. jjjjii iJb-j aJL&I SJU-,* J 

I,* L-i (floJl j^Jl JJ 8^ OUI* J] r LJiiVl Jl *UJ! J^l ^ sUJI 

C Ui ^J <>!# V Ji ^1 3j |^| .UU; Jj)y IJIS^L i,^ jy^j, o1pU j., 
jUAl J 5^1 bp. r ^)\ Jlj, L;, L**L. j^ 01 ^LU ^ J lij c L^ 
^^ ^ k£$ ^W* £0 W jjl* 5(^11 UWLI r ^L.j . I,. 3JvM 

01 0* r^ 1 >j • ( %» r. ) ^ ^LT u jj uijl. j^ ai j^ir oi^j- 

^ >b a>J J*, oQl ^L. y ^ 5^ ^ 1^ ^ j^ 
Ji c— J aj jJ-l oi* Jl > . LL ^ VJ/ |_, v -^ iy oli ^ ^ ^, 
«WI J 51^1 J«£ j«jdJ 5jJ b 4,1 jl ij c j^i u, b j|^, ^ Ju 

os distil J| ^i ^ , y ja ji tjjj.1 ^,, ^^ pUJ | 5l ^, ^ ^ 

^j • vU ijjWi jjji jy o»jl*u. iiL* cjit ^ Li* jtj t jjjji 

^Y^ f U J l^j LJ,i ^ JT ^ s^it JLbI ^ aii . ij^iVl SjUJI -^j 
l&j J\^\j UpcLI 3CLII uy J^LI ^ JUJtJi J] ^1 jp oli%J) j^ 

Jl uuy 41 ^m, gikj ^ ^r of if . «yi r u j 5^1 soau, ^frdf 
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^1 Oj-Jlj jIjNI pU>u-.b «*-J vl-^ SIpJI Oji-i jcJid N«\Yo ^U J ULiil 

jji jjoJ-l Jp Wadi Howa ly* ^.slj jLspI Jp I— jjij !r^' j* JS* il- i5i.il JL5 
^Jl JJLill IfrLju^J IpLIw* i5ja^ ,^-iyiJi Li^l .-^Pj lS^^ 1 cV*^' Ob^-Jl 
S-SL.U.jj yLiiJS'j JlyJ-i .j-l-Nl oLSltfNl oo* Ji. •judj a-JL>- Jp JLju" 

»-bJip Aj^Lw. 0'JU>-j ^p iSjf- ^yJi a*jI_Ui jV^' ,_/• y£)\ 
Jj-V iL>»i*-w« w-.;./u If' IT » »Jj-4P 'JjJ SlPyJ 1 1p Jl^J^/l ailp J^/ij 

^sJi ob^l ^Jaij ^ljLi r l*^< j jiJi w-jU15^j v^»5U If . Jerrican 

> r ; • /» > w 4jJL4) hjy*0 J i-Jj *sJ** *V* ,!*• J^ 1 j 1 ' J <Jjl>vi L««UPj \^jaJi>CI^J 

LIUL' J*- M Jllb ^jIjl.1 jli T E Lawrence ju ($} t fUaJl ^^i jwjJI -^ 
.jjjJb ,jyJl » Jjij ^jjl IjJl' ^L*J ,*j*jup .jyl^aJl Jl If J-ill JjUdl JSli* 
j^j (f flJl ^jl^Jl iiaJL. jjs^j fJLPj Jj^»~Jl fUni^f dJJij « t^—Jb jj-Jlj 
ill; (jJ i»JLiJt jOviJlj L»LdL3 ^/^iJl iJap' (J*** "^* p OliljJ-l a-»/ jLip' (j***^' 

■ JsU' J "jLJ* *!/>w^Jl JL.J Jp ^Jsua. y»j 
ii$i ^JO SL>JJ UaJT c Jl— iJl J Ja-.jJ.I ^^Jl ^j^ oljUu-j t ^s^iVl 
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*»U AI+.S' ^rJLSlt (IUJI «4,l»w» J JL* JL.I 1> ttj^ OilT JiljiJl S,l^ C)l j* 
4J9LSJ yb t^jjJl £-y 1 ,^a£-iJl pUi^Jill Js-l j* oU-yi oU>u^.j j»Lsl-|) 
OL^kLU j»sJI Jp. Uajl JUipl Jj t-iLU-l SJbJLiJl jl»Llll j L»L«I {A±*Z~*i 

jij ojtr ^1 ^*uji ot t jid.1 j^ jp t Uj^^. oir jiiii . jiJij jUJ-ij 

-ui J^\ji,\ i&±A J Ol^tll Jl JUiLl ^ jy ^JlT 0&S& 1 clival 1 ^P 
bjly JiJl J i«JL>^-il OUIjJ-l ^Jl J jOu^iJ^ IJU* jL. Ju3j 1 a»U-i 
j <3,jjlaJl aLJ f j/ i^Jb-J Kal - Oui ie-L^ «jLjaJl ^ i^* fjjJlj j»\f*1AJ 
UL Ji Olij^Jl j* i-Jbiil ^tAilj j>-aJl JiS CJlT _ tg^l tl^wiJl v-*^>r- 
JilySJl ^jaio c <"-f'' £ - If ■ T^ U**J 3 J*9 ^•"* J 4^ ,j" *ri^^ Bilma 
Jt. Syl^aJl jl^Ll J} $jj dUel OjJ£ l^lf jjAJl jJjl Ji5 J iyl^will 
u^jl us J-^' *&>■ ^* CJB' L. c iUl^ij ^sr-bJl cSjJLJt ^Jj Gao jlsrj j^-c 

Citf t£JS\ jjJJI JiiJ 01 v£ ^ f ■ (E-^' ^WJ cf ^L^iSll J*5\ii- > SH iia^ 

CJ\s~\j ,ji» — J*4-l S*J ilJJJJ 4>^ OjJl^li . ^JLSJI t^jJLlI J»LsJl j* 
*j\ ty c vj^ ^^ .r* c5j)L-i ^« ^ J J*4-l ^K" ( Lili;^ ) Tagant 

JLiii . Taoudeni ^i^jij j£>~x Oy *lisll ililiJI l^ Oj^o" cJlf ^1 Ja- 
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& l**A Ly Jil^iJl 5jU -^ aJ-l J ^Vb jr -iJI Jpli^ <&)\ SjW 5 £~ij 

■ ^T" J^J «^' Jj'jiaJ' f^V^ ' *±))f>**P *±+0/ 

fiimA J .ilL^i t JJidLl ^1 JSU~J.li 45-Ap Jil^Jl IjJ. JsU~j,N, 
J ^-jJl <^i iiUaaiNl *JU- OcL- ^JJl tsyj\ j&y yi J^ ^UJI jk»U, 
1^1 jdl iU-l ij^i .ill JS) i ^Jl V l„» ^Ir or ^1 jtUi spjjj 
JilyiJl 5— l^-j oU-^l iiU>; JJ J> Jj^i. \yK ^Ju iJjJLl olW-JI 
iUi t (v^—it SIp^I OX jl^cJyi 5L^ J] J^Jb Jjm jJ\ jj,i Lr^ . iyl^^^l 
J~*i\ Jp Uj*jJl cjIpU+i c-*X' ^y** Jl viiJ aS ^alapl J 5^1 oN 
S^- 1 *~- J JU-I ^* IT ^l*U4-i ».aa ow> jl£) 5 . i^l jUJlI ^j^ J 

5LJ-I 01 )f . Jl^lj b^ ^ Jf j ^Ij OJdb JL*1 Jp fij i\fi.j Ujl^i 

si*- tf>- jj ^ j>j-a v lyir ^jui iippi ^ja uj^i jtri ejir ojiii 

<^*-y dj^nt OjJUi. p^U ilT Ija £.., . i^l oU~a£l *UJ ^j^Jl vJuJl 
V/^ J (^l <^' C?^ J $ J" U ^ ^1 oUI^U ^ 
J uw-i^iU v-db JbU y» |f t 5i j^il Vj JL,i 01^ c^l ^TUI J Mil ^a 

a* i»U-l jtldl j\U*\ 01 a-i $ iuiv JL-Lwy -Lp^I o*^ l_. ,„u i±^\ 
\^a^^m\ { - j £s yJl JSL- jJjj ,»-f*JU;j (^U-i^l il^LijC 5-ViJp 5 J>w *u C-4*-jj 
cJopI |f . J l r i=-^1 5U>- JjJ Jp iyjjt <jjj iyjjl JJVjiJl ^t^isl 
!>■ c^* 11 <y -^^ f.-^ (IWI -jP iiUU jtULl Jp cJU-it ^( oL^^sJl 
^L^ f_^l jij ijOi^l dKJl x.j J>JI tU, J J**Jr p^lJuU J^-t 
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J ii\MJi\ iyi\ jtULl ilk J Jj^Jt ^L-TN JIT *lli, 0* Jyj . t^Jl 

(J ^i j^Uapi AJ Si ^j s — »J ji.\A\ J*jJI ( yy j^UapI 0i aJ^ N i (*t7>W 

^Ijjll 2-*jL^I o«ly» £!ffJl oJ* JuiJ J* ^L-> -i»j i >UI ui^y J*-i y £}j>. 
Jp OJIpL- <j?JI f& J ^--jdl jJUJlS} V^l Aj&ll ^ cJUi ^Jl V-aiP 1 
tf Aj&il apjjJ.1 ^jjllj ^ C-*^s*f ^/II S*yi ill' t a-pI^I J*)i\ i*ij Sib) 
Oj-i^jj jjJl JIT lij . uy-J^I £bjJ|j >xJl y-j^J -y v^jM ol*^! l-jU-^I 
Li ^fwjL; £^ Jl a*-U-I Oli S^zJLl oU-ail j* LiJl oUjjaJl £• .jJ^Jl 
Ol**s£l dill J S^iaJl oIpIMI f*&- ja OjJLjJj-- ♦rli Njj t i^U 0j5j 
ajiJIj a~-LJI, Vlc^ 1 *lAi- >» j£jj . iiLU ^Ij^l jUai J aj^^l 
J IW-I |>t ^ j&j t l^ JT J tikfc ^ oij o,V aKjII J^j c a, i^ULl 

jp ujis * >»u-i oijJi j juu j* if ^ui j oui^-i ^j or ju&j 

j* ^ i\c-)\ CAsAjH- JU^oj . aJLaII A-i *^» JU-yJl jjp jJLii N *i-^ A^-Ua 
i&Lfr jl t L5^»l c^p J Fulani jNyJij Hauss Ujil oIpLjL v-JL JU-1 
J^ ^ 5iU-l (JMjAI J Masai lSL-Ul|j Turkane Ul(Jsllj Somalis JU^aJl 
OjSj 01 £&C aJpj VM!) ^bj^J-1 ^3 Jp jlr*i-b LjJ*Jp J t Li^l 
OLj'ifl Jp i--*^! ^j^ yW **-y jLl ^^ 'W^J ^JM* ~*te Ua cUl^J-l 
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{j* jjujj . o»wij SjUi> ijj~a> Fluorides olJbjjLiJl oLaS' l„i jIjjjj j\ i l^^i 
ja yS i^t-jJb Jli pUiT fJJlj ^l ^Oi»z-.i ot 8 Pearsall jlil U& t II* 
Cr ^.\ j d\jJ-\ pi- J* fc-i • «M-I CA*JI ,111; J JyxJl oLL^i JSU1I 

JLU o£, dJiS} aJL^i/I uyj^Jl 4-T -1 Jsc ^1 j Jbt-ji cffiJl oaa^l 

j l yuA\ Jp O^l^t ^Jl LjjiciJI J\ (. UUjl c-ycJtJl Ot JA pPjJl Jp 

( Spi^Jil i-yi-iJl A^i-J 1/ jiS^j jtsi rj>.-&\ "^A 1 i>* klHr-J ' *Li*M 

oliljji-l jap 01 j£ 4 oUljll ol^ax 4-iU.jj JLJ-Ij jJLlj fltffyl JU~u-t 
aiijj" ^1 jtLli ^ ji- U c ^jll LfrU*^. N J» **■& 0l«Wl 30p Oijji 

. Olj-i-l g^ 
Wb u^^ 1 a* J& ^ i *- ijJ1 i*>£" J ^J^ 1 J^ ^^ -^ 

J^-ji cffiil iU3 jp oJ=^ iSfy -kx j^-j Jl t LJlr-lj yi^-Vl ^UJI u^^s- 
*JUp ci- 5Jb.JLi.l jUlAl -^ jstsT J» . (T05JI f UJ» ^ u^SlI ^1 J 

*■■■■—■■■■■■■■■ ■■■■■■ ■ — p> 

W.H.: Penrsall, Survival in Droughl, New Scicnlisl ( Nov., I9A1 ) 23 p. 491. 
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iUoi>u* SJl^w. iulilT oli jl^L* j oliljJ-l ^j 4-L^- Oj£" b*j . LMji^l 

4^ jJLsaJ oUljJ-l cjIT £~>- l^yL J^-i ^ j^ t ^j-^JIj y»-iJlj jUVl 
f C 5Jt*A=Ll ^$1 iUi J Sykii JV^ 1 j*V Jl ^-^ j' ( Z 1 ^ 1 > ) 

5JUp jUpI j^ ^)\ Jp Ail y> ^Sll Aj-^JI olft^Nl jaj ,cJU»Jl ,0 J 

^ •**•# ^j ^y 4f- u ■*" il ^W ^ ^i^ u, j al tr 11 ls^ 1 

jl lyJb LP, ^ ^1 j* f jill Ua Jl Nj i aUl J* Ipi Jj^' .j&C *}a£ 

.ilL* jSo lj . Transhumant SJUaill SS^-i ^jy m 41.+... J ^s jlT j|j ^>*£* 
. 3**.LiJl oU-L-ll oJLa Jt. Jji 4*±Ulj fUpVl Ol*Jai ^ j Ij,_J/-> J£" c?JJl 

q^LI Jil J Llj r« tilj-^" ^/ll (A^ll «l^ yiiS^I ei* Ojli ) Jb-yi ^pll 

j JjLzU ^^1 Oy 3L5-5J-I SiU-l ^Lilil ^j J itscu^uil A»li53l oJL* j&uj 
*ffi-\} S^J.1 if «J»lt JLilj . 5iU-l is-ijJl jl»Ul J i^jVl 5,LlAy (CjliJl fO 
^ jUa^l l^i *SUi? ^1 ol^l y J JLUiiU JL-L.I il^u«l l>» udLyaill 
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J** J* i^A 1 b*** -W>" f u*j ■ y^ O^J ^^* J^ W ty^i lT 51 

JJ JiiJj . iuJl olijl ,Jt»-lj Jii L?-ill CjLJI ji 1 t^j: — • Jal j^pJI oUI^p- 
Ji. j lJUst- Jsai 3^-jJ \Jfu IfS OU-L* ^JJai ^IjJtl jUJLl j ^1 01 
«J^»tfp- jl ol/>u* ^sr-j (Up jj-L-l ^ ^jj Ji ^j^Vl IJLa 01 jS- i jtUll «JLa 
u-»LtpNl Jp -fe.UJ-1 J~*. J J^JI -jlCc Uj . ^1 iJUjJ JuJp Sjlij jl iJUai 
3,bl ji j* UIp tiji-^ v_JJaij JiLyli oA* 01 jjp i aLLl Olp^jj o]^^-lJlj 
J US) LL>t, 5JL>J,i ol^jJI J OjjSlI ^pUI l 5>s-l tfJJl J& diJi c ^1 
jLfil J J-?-jpl ^_...Jl ^ ^Al Jl 1*2/" OK* JLaJj . <*Lo j ^^t L»j L)l^>l 
jja; Ol50.Nl J j^.f JLii 0^11 \A , ^)\ ^\J j,j^ JJ i^U^j i ^1^1 
^-j&C tjJJl ijjjll j S^jJl Jp tli^jj OliljJ-l ,_ilp Jp Jili»JJ i-Jup 5,ji 
^ l* UlPj l iypjl oUUaSJl if~\A\ i-PljjJl ^1^1 J vjJUJl ol;U AP-ljj 4J 

^yll *~~y (jpjl ^Htt*- <■ JjJ^ 1 Jf -1 \p Jj ' f^*^!? V*^' CJlT JLqJj 
L* Jj>- J-i*- ilL*j . Ul^l J US) U^ijj JOJjLl (iUJl J Oj-yjNl UU^ 0^ 

^1 olil^J-l ^ i jyo L. *) iiU- 1 V* J^LAl J L»jL^I OIT Ojj . olj$\) 
Lcjii t uyjjl js^- Oj,**^.! OB' 0|j t 5-U^- Si^ O^jjijjI 0j^*«s*»il U^ 
ftst 01 j^jC ^JJI Ol^i-I jL^-l >>ij . L«^l jl iO ^ olil^Ll »JL* oJlf 
. ^ot-Ull iyPjJl JUp^I ^ J i~^Jl ^SCiJil Si^l ^1^1 £. L»*. L.j!5t 
iiJl 0|j>H 0j& O-?- t ^-UjJl J <A* Vjj^l o^^LJl JU-^I 01T JLSJj 

^IjVl ja JiJiP J IftiT J^ii gfc! *lb» oJtT JLili i iUi ^ ppjll Jpj 
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l^jlix y~Z L. UU ji\j U*M olil^JJ 5li=Al cihUI jL^i M < dlli 
dill, MyJl oY*Jl Sis jy uw^l J^> u* Hj ' *¥' u^ ^ JUJ| 

ojjS/l jliSfl us^r ^ ^ (> ^ J-"^ ^ ■ *•*> ^1 °^ 
^lil Js, i^jill ^1 ui^r J* * W Jr 1 J f^ 1 oli Zcbu -^ C 
j L.I . LJj^I ^j* j i5L— Jl JjiiJl oli *~yi fl^/l £« jL-Nl Merino 
Jjali Texss Longhcrn OjjA £ ^ ^-USj ^-Ij <-ij/J.I >Jl Ol£i aJL-^JI l£jyl 
^j !5U* OIT j^JJl -^ o^UaP 01 VI i .Oi^l, oUl ^ jJi Jil ^1 J* 

JiUl OL^aiJl JP Olj/Jl ^ O^J J-/ J* I;il5 OIT AJI jjP c Otfl-I ^>JI tf 

& 0\j ' ( ,> >"' ) !r* ^ n " ^ J*^ <il «^ 1 ^ 1 u^ J J"* 5 ■*• 
^,1 i-ij/Jil ^jJI £• «,s-r ii^ Ailj . iv *JU- Jl ii=^Jl ilU - i-lf j J^. 
4jJs*c&\ V-UI ^* r-l^l *J j^i & Ly ' ^ CA~£ Ji Herefords ijjift* 
jlJi»Vl dUi c 3^& S-^ 1 ^ity 1 (J «*J*^-I dKJl i5Li j.Ui.1 jJu 
ill* CJIT J^ilj . Ol^J-l U* f U*j-l Jl g-la* ji\ oliUil ^ Jii tfiJl 
*-^"' jjj *-Ij "-ij/^l £>d|j ^j*^ 1 iltt Oit-r ^A** *•** i>* djas-l 
/^Jl ol^y J»£ *a5jt Oljs*- Jp Jj^-I iljL* 1 j American Bison L5 >^'l 
JUL 4^AH ^^1 J^ l>> jtf^ll jtUll J 5*^11 ^1 glaft ^11 i-jlill 

dUJS} tt-jy ^ jtTl OI^LI jLtf-I j ^ v-L-Vl SJSlill CJ»T L. UIpj 
l iil? t A*-.yi 3L-11I ^1^ *_jUw|j fU&Nl oIpj j«j <■_ , V;7 I juiB' ,yJl oIp^oJI 

oU' Jl £-bt IfV dUij SiU-l oU-Lul) JLilil -^ UiVi /Tl r L*Sll cj€ 
. iJ\A\ &\3\J\ \j\Ju j* i>\xJti\ Jp villi ^ jJlil \{% c vl-^ 1 ^ J*' 
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J "*mi ^-V ^-^ JJ ja (^i£i o^i v-u ^ .iiu oils' *;i > 

^LJJ L,/ CililjJ-l jtsi ^J f L*Nl OUJai 01 ^ LS^ftll oJ^Jil obN^Jl 

c f L^!l ^ > villi ^ Jj^_ ^Vl j^JJl JfT 01 Jl ^1 ^ L^ 
■ '-r^ S^ i-i»-jJl «p cLJI fbpNl 5S^- tJaj v_.;... ; ijbl^l oi* 0j& -Vi \f 

j>}}\ J 51p,JI Ijfci j,j)\ ^jj| J^J JU-I i^Jau 4-iUI i^j V^ oji^I aij 

OUJaiJI (jJi ^-Jll ji^J J IjIjo -jiJUlj iJU-iJl ^.Nl SjUJl ^>f tf AiU-l 
Oi~»=J.I fUaJ 1„Ip >U^pl ^Jl ^Ul fUiw-lj pj.ji*. ^i ^ ILilll ^ 4LLall 
•j* «*«iLS. i^jU-L~» w!jx~/»I l »LU j-il^a* Jaii J ^qUU Asr^jiij . Oj-pljjJl 
L, CJW ^1 ^1 LSU* J- (J- o~J ^ AJI SUJI l^Ui^-i *>l 4^1 ^1 
jjkJl 0> J^ lij^ ^jjjjlj ^\)\ ^y ^Jl liA OK" JLolj . ^^Li OUu 

£. LaiLa. JU-I ;*-!* jO« ^1 IJLa 01 > t i/V^ 1 ^J** 1 ^ J 1 - Jh 
. ^roill flUl -^ «ULt ^>ljll J S»-Lll ^jljj tjjjJI j, JT -ju ^1 OjUl 
^jJl Jt. ^aJUI J-^bt J^l ^ ^| J* Spyi £^J\ aii oNl L.I 
J i^Ul oUI,jJl JT 4-U -Ui*ju Of Ju?i cff-JJ* OjU=D *yUf JfliJ tSjl^J-l 

. iiu-l ^$1 

•&*)\ fJ\ J^l j^ ^ iJl M\)\ j* LJUJiJl 15^-t j iJilil ^\j OlT -lilj 
Jj^-Ljil Uji^f ^1 iJULI iu-Lll ^|J/I l/Afj LJbLl j>Jl c^jJ-l J l^jJ 
jy'L. Uli Oj^ 4) L-iLi^ri Jjl OU* (^i3l ^-AJJlU^j ,y t-\/i\ tf- Jji>-lJl 
O^-Ul ifyk U}5CL- ^1 liJLJLJLl OJK} . ^At A flp Li;>JB' J SUtters Fort 
^Jti\ c^-l j/ Ojilkv*. I^IT ^JJI iiOJ.1 JJLiJI J»} 3j&- v-*^' 0* 

jj 4^1 j sipji U, nai. fip J^, . v^* 11 ts^!^ 1 ^ J cv- ^ tf-^ 1 
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^ Dli Ul^.lj Li^il j, JT J U . ^1 ^^ ^yj yjj; ojtr ijbjuLl 
. iiU-l jMdl J J»LiJl jlijT -^ Jjl y> ^iUtl ^ ^J, r U.Sll 

i Lijil u-j^- ^ lilLt- jtT^ 1 ^W J tfj*-^ jjM J JAjJI ^.i JiJj 
o ■*>- J**-! ^ U"\Y flp J OjiJJjAI L^lil Table Bay JLp ol)*s£ P LiJL Ua^. 

Jb u* ifeW *•*•** J u V~Ji< £UJi *i^Ji ^Ij cjir jdi i> ui 

jlkftll J^iy jtltf t »UJJI J*ai J ^jjJI ^jl^j VjjS L| apIjj jjui . J^l 
<s^Ul "H? lU *V«=-1I cJsil 4 tbgLI j* y J Jpjs; 01 oLyJJ j&c OS" jlj, 
3>jli. Ail lu ^ ^| Oj^jAI JJLi jWL. J JLJJI Jl g> J\ ^L f \^fy 
o>l jiJjj 3^-1 Ji ^iJ |yJJ| Jl ie-UH j^jly . sUjJl ft V> ^'^ fUl 

^~ jl* 1 ^ 1 v^* Jl <i^i ^tii oj^-iJii ^ i wr. ^u juj i^i*j 

Ytt ^ j*Tt Ji J^j oliU. l^- jWL. ^ 1*12; Jj:, J\ r u&\ ig ^j£ 

u- 5 ^ J* — u^ 1 opyt SopUx iU jj c i^jli-l Jl^l ^[ UjjJL*; J^l 
f l» tSoJl ^jUsi^ll iLiJl J 1^ -ot L. L^, __ JJU^I 15^.1 J ^i ^A| 
5^AI f UaJ Olf i Vi>t Vji *. j La, . j^itL. j ^jfl O^^uJlI -u 
5^j O* ^j^l ^^ If < i* 11 *-^ l^-l J ** c^jl ^I^J V-JU ( JU-jsII ) 
<y^ 0^*" -sl^' Sis'- Oy-y c flUai> oIj^ J ^Ip ^. j^sU- O^iii fL*Vl 
^ ,>JUJI Jp, . jUaAl J,^, ^. o,^t UT v LipVl jfcL. ,>»-=- i-JUy 

jU^i £. jy^Ui ot Li>t ^^ ^ j sipji Jp oir i i-sC^i ^yi 

jIopI ol^oiJl juj ) i^iil cnUj^Ll ^ Ui^aJl ilapVl ol^^T _ s^ 
^1 ( ijtft\ oUr Springhok p-L cJj^lj Li^l ^^^ J ^\ J^JI 
UOJI jjl^l ^k-. i^C ^Uil U^JaJl l^pl^ ^ .JU4-I 5^J r L.| CJL- 
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j^i'l 4jI Jj *-• jj^J' *»p- ^JV" &W- i?*-^* *Uj ^j ^IxAl oLUJl »JL* JL>J 

^iJJ JLS) ^Jl yjjlil *J>L>I JiiJli . \\f<\o |.U J jUau^Jl J'te-Nl >w « Merino 

*!**«=! itiiij ijjj-y-*' *ijJ- 5JLC-U ,^-jl Jki fL*Nl ■_,>•$• yJ I Ua (1)' If . SJtfUll 

. ^JLl >ii l^ ib;j ^Jl jUJLI j S-^j c UVp JIT l^J- ,& uiJJiy ( ^1 
Oil* *VJ» (.IapVI OUiai 5jU j j«H filial j&c dAJi Jl iiL>Nly 
1^— Ij t-ij|/<il f >JI ) •'AW J 5ii*i« jjJL^adJ kjC 4*L- L5 lauu 4jI If c JU-/JI 
i-*«(/J.I -u* f yi\ liJJi ^Ut) US^il i-jji^- J j*ll «-j/ v^l viol) JjHj ( Cape 
Ji Jlii *LJl \>l . UUa^ J js*^l ipLn-9 Ju« iJJJj «. Aiigora Ij^l |*-*Ij 
j£> . °%i~i* *«UJl ^^sj, ^Ui«i*jl C-JL»9r jJl isJ»j!tl » jlaJ i^c-^ ^^siri f\e*^' 
*^fi f\f*Vl tUI Cot a» ( <j;jUJ-l -^jJl ) ,J»JUII kJ^jA ^l ^UJl a*-L>- Jl 

iiULl jtlAl J t5j*>" J^UJI Js:w jjs«y . 4*ilil Iplp effJUd ^y^ S-V^ 

jjjjls} j^-ij oi^Hj v^^b ^b r 1 ^ 1 ^ • y-J ^ ] <^^ gV» ^^ 

OUI^J-I oJLA JL. ^jP, i-jlf iJ^l Jl js^" IT * *JV— iJl 15^.1 j JU-I y* 
. Jx-jrfl ^riJIj S^vSH SjtiM j* JUJull p — «Jb «M-I ^ijll J 
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^-tyl ijji. -^ ^.»-»»...ll #>■ Jl cot jl ^yJl u&j^ 1 jlis& Jl ^ lt 11 
olij Ul^l C-jK" K/ . L5^il t-Jjisr (J jL-iJl l -r>* ia t£j*^' iULiJ jLiiTj 
^ ijijJl C*IjIjJ-I CJK" cffJJl CijJl J I OLjMI Aja-lji "5kJtjo A»U-I ^IjVl 

(^p-jJI j* JjVl OJlAi OK* . Philip i_JL* }^ 5i W*i WAA flp J JJL- c l~* 

^U- Jlp- J VJ jiC. ,lj o^L- lSj>J\ «J=Ll Jj?- o^jJI oLU oli jUUll J 

JJ-I J3-U-I ,_il>- iiULl jtLU Ji tg^J v-slr 11 oKJJ-l olJb 1>JLp \AY. 
J^U**^I OK} i Uljaj^ J ^j^aJl Jp ,_JJiH 4J Juit cJj J (< J*<Jl 

fhpill |y>JJ JJj-il Jjsf-j fJl«J j^Jaij . .jjiLJl uvyr 1 Ju1»^JlIj JUJJl Jp 
g\£\ Jp Uw»lj jjjS/Jl JIT i l^jiji v-'^ 1 ^^ J Jjj*>cuJ.\ OK* ^1 
yr CjUIj-xT \+*\J6*zJ ftLtL-L l^M l^ii S>f Jii oJl£i iLilil L.I 4 ^JyaJl 
j^^Jl Up LJ |yL j Lp-UJ ^-p^j jjl S^l jl^Sfl ilU* J& ,1 
oJK" J\)\ *&* ^ W11 rl* 1 J j*-^" cJ€ J>\ ^Ul r Upi L.I 3jU-lj 
yVl frt^aVj J S^jJ^t iJLJi «Ji* cJKj . Ul^i j ^-)\ i»Ji>- <* a; J^-l ■_,>• 
«UI j^U- ^ vyiJ^ ^ JW i>^- J OK" ^JLJI ^1 Ji L^U^ ilJi, 
S3Wi izyry ^-)\ <-A±f>\ CJlT Ojj L-yJl 4->-li UijJJ ^Us vUlT ji\ 
j\&J plJ^if i> Ml ^\Ji\ L,j J L^iT 4*14-1 ^jjfl J^U^-I ^.^ ^ . 3JL*- 

\4~tfj ). ijy^ UiOP jJl^ij i JjJall ^p c^/ V' ^1 * t 1 -^ 1 J^ L- 1 -' 
Jjl^tl JUai ijJb- J Ul/L-I J Uyl L.JLJ*Z-^» 5^J»I ^UkJ OK} . Ipi ^1 j^jC 
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. j^u-* /S"fy 4^-jUH J*~* ^ obbJl 

Jlju o^I b/£)j Port Philip v_JL» 6 bv Sijai. J JyyMj a^J-l fbJoJ J^r-l j* 
j* \JL« L$r~J» jb*^ 1 ^ ^>- l»l*s- J*^ 1 ^-^ l^^ 1 J JJJ* 
Oilj b.JL* i^. ol^ p^JJl 4-S.b. o-Ji JiiJj . J^t J \J» j^ J^bdl 
cJjJl j . v-*JJ» ^-Lj- ^b~£ M^ v^-i <■ VJlr- 1 J <r^ ] «ii ^^ 

gb~-b bum ^ijili J dijPjM J*biJi ^-j jJt ^ -V^ ,y 4j«j ti A->t, 

^jjLH ^ _ ^bjt a*-jj c iibM *-*J «ibU j^ 1 »y ^ J^ J J 
^l ^ } 4 XJUJLH 15^1 J yU» oIpj jl i (fJiJl (IUJI j tfj^l *-ij 

c Ml >bi oU-U, J v^JiT jltAl oL*T J j&\ ^bsJl OS} , **J 

W ^iii ^ . a* p&Ji U-* jij« ^m u*u% 3,-l-Vi aCiii *i* 
^jj^jij x^usni 3,i>i cj^t i^. c u^ f Ui^-< JJ Mj ,-xr 

jyJW ^JUi-j c teJW diOl J»>^ JOy Sjl^-I JjW» pUT c iiUJ-l jUiU 

^ j^. lib*, . ^li jtblb s 3 u J»j; ^i jM4i oi> obiUrfi 
c jb^-b jjkli J iJb-T ^i, apy i > »M-> tf>!f»J tf *uAi J*cJW 
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*Jl*p J«iJ^ O-Az^l JLoJL* . l^lSwo iJ^J 1 iSiaii.' C-iLi» UAS" LUp jJ^Jl jl^*-* 
^> U*p cJ^:.! \f t jj;jJ> JJl^ JJ j> L}-~c ,1 it-Lt jWL. JJ t^JI 
■ _-;-,,.; jlo ^ U^Uol L. Jby UjUijl LJi^ oalpli 3iiU-i ^jisbll j^uu Jl JjJtaU\ 

If . iL»wjaJi yLA-lj ii-wJl ;LNl »L* Jp ^.j^i J Ji*i*; ^ oliljJ-l ilJLpl 

v-*jj jJl Jp i JlwNlj *jl,..a.ll Jii ip^ Jp oUj^lj 4j0jJiJ-> .ii^LJi COpL- 

JiJl SS^?- ■_/• "H |»ij J4^J> alj IT -MJ^^* cL>--H<ai* Syl^*oJl ^-"j**-^ Oi/aM 
JJLyJl Jp LsrjJyScJl Jl»ol «ij JLalj . LijjAjlK' Jl SJ^Al ol^l ^iy*r $* 
4oL/sS»Vl i*jSll -^ 1 Jjdjj ^L-ll frbj 1 JiJIj «, ^i>J}fl J^U=.*1 J ijULfcM 
J«s- fUl f>,M..< olijiw» Jjst-j jJ-i N L*j . Dry Third <_ibU ki-WJ 
jl J^Jl -j* iiJj *X%o 5Ua*» iCJjiil iijJl Jbrjj \^- **<*^J ^***>" tl^vaJl 
j o>^ OJ'6" jl c 0^-1 4~SbJ» jl^l ^ JL1I 3J^- dLU CJ»T lijj . ^^aJ-l 
oULl j^oju (_ju)l^7 i , *.U lij j\ 1 iJUJI ijJL*J\ ^L*l o^J^ jl c A*s»)l Oljl^- 
. ilyJli-1 oTy. Jli3l l j>- jl ^ijjjll r^^ J" 1 ^ ■ iIjLx ' t *s^ ^ V*p «»J11 
^i ^.ijsll J JiSlI Jp Ji^ Jh^ JUaJ Jp t^l, i^Urdl ^IjjJl 0\ jJUy 

j pliill JTUA ^ J^T ^1 li* Jp U^jUs^I C j&\ L. I^jT jd» «U-I 
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•JlA JjJ -k-jlll l^JIj Ui>l f]^w j* t /u J J a Jl jUJlj C^Jl E »^a-I Jj»- 

U fOp If c ^Vl Jill ^Ij Jp l^ S^mJI t /» jUaiNl oA* OU*^ 
dlt L«-S-« ^1 »Aa ji*sJI *JL*p JLiJj . ±>ji> j\ JLi OjJ 3-iiJI oUpLAI 
v> ^ J AiU-l jWdtl I^Ip yJl ^jJj^I jyM » UiUSI Jl jUaiSlI 
jUJlj CUijll Jiy . Ul^-Jj iuybU IS^.1 ^j c 4-S^lfl LUull ol^l v> 
^ JT ^j c 4—J51 pl^wJIj 1-2^1 JLs*> tl^w» jU> i_--jU Sll 4)a~.ljj jyi-Jall 

oUxtU Ip ^ ji\ Sjiill Sj/Al J^lyJI Jp o^iJI Jly Jl Ol^lj JI^JI 
iLUJl SiUM jMjAI jLt^-l J-Jai" *jJL~*1\ L^-jJ^Jl oUJai* ^j . i_jU~JI 
cAjUJI ,$kL. Jp 4JUL2JI f^Jl oli jf 5JUJI *UJI oli ii^-Jlj ol£Jl 

j^u»)j oyji jp «^>issJi *jr*-i jup w^wJu uiii pU-ji ob Jiyi 

4*il J Oj-Pj! jjJJ! »-L*Jl A*£y . A^r^t A-stjjLvall vJJliiJ^ &j|^l 
iJU=Ll 3JJ-I a*j^1I t^aJlj -^1 oUastj JJllI ^ SiLiNli f\ji,\ JLL&I JjLllj 

0l£jl iLli yU-l jcJli^lb 5j^*Ll U*JI jUAl ^JLIJu tUfa ol,lUi Jl vjLI 

jA jit. Jl^ J! l^Jj^j lSyA\ iJl^wJI jTl^i IJU jijJaJ Of jjP . O^liJI ^. 

(fJLSJi 0^1*" UK J*J^' ^s-y J} 1 ** **' tT * ^U"^ J^ld.1 •A* Ql^a'.JI J jj^=—l 
1UI j itU3l 5jj*il iw-Jl ^ t)jil ol^Ua^ iJjB' t \J\ju*\ «LtL-U . AjJb(-l) 
ii-wj: J^JI f-yJj plJ*Jl y»j Ifs* c-^x" 4JL>y> iaJI ^Ijl^^I *JL <L~- >tjlsJI 
jju iLJI (ill; Jp Jjl^-jj . ia-4-l *U.l ijjy Jj>- olSLJI ^ ^T oU*i£ 

u^ J^ iw < o -1 ^ u"^ • J « J* 1 * 8 <T iX «J« ^^ a i-^!j ^ , ^ Wl 
ftyky uM-l JlWJ jJ*^ Ojl^i a5j : Monterrey t^riyy Nineveh l£^ 
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. ^lil J *J oIpj JIT jf t JlkJl IJla JJL-A U-Li, ^U-Jl 

Sir David ^j oil* j^ » jL- JL. Lcai UJx. fr l,»wdl jjp ii.jJ-1 JiJl JJL-j 
( J*? ) ^*3 j*~^ y*^ 1 J* jw*^ 1 uu L* jijWl Jp ^A•^ fU J « Baird 
•-^r 1 ' ts« t Jfy «-*^ *~>- pJo-A* ^JUI aJWj ^ aJ")M jl5» aij t JJl J* 
liUi £«j . 1^^*^ l?'' 5 " ^ •U lI hV <-*^ v**-** "^jA* J*' fr" ^JLr^ ' b$jg£ 
l _ r ii Peninsular and Orient Line JfiJl Ja>-j UH"' V- f/i C-*-A£»i-»l Jii 
/^IjjH j* JkgJIj ^jJ/Uil JiJ \AV^ fU ^lja,. j L»j ji^ail Ojj U J^l IJL* 

SjLwi lilt j OJt>C«) JP"T*J Jfy^ lT^" 1 ^ «JW ^ tSj*—^ jyS- j L»^ Jtj~* 

5ji ji^i 01 Leciorc JI^Ll f-Uaz-l \*\tr — N^tY pi* J Ail jjc- t ^ja? cJu^aJ 
fc—y j c-^LiJjl L.O>»s»^ lite* Jl i^jj^Jl pl^aJl s-^t-|^« tef *t£~** 
LyJl t^li \VW (Ap jij^i ^Y Jj . l ji~*J l^A J»=-JL» Kourizo jjjy^" yf 
5)L-» S«-si* Colomb Bechar jLS-i i_~«jJjlf ,y ( J-*v ) frl^-** <ua^ j-i* 
ol^jjiTindouruljJLJj^lfi ^ L»L^* j Nouakchott J^^tjl ^\ jijjjJJ^ 
UjU AJLj jjdl *\p-J\ sJlA cJ^w>l Jij . Cap Timiris ^^i »_jISj t Zouerat 

J>JI -^ j>vk^ J-i ft J^w. J l y-- U:J1 ^^ oLiJ ' "^ ■ 5il ^' , i^^' 
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Ytr 



J-j &*>- Ji> j* j^ 1 ^ <y ^^ >*—* ^ J ^^^ ^ WT 

Oj^y-j Biskra \f-t j>J° J> W AH **»* J* ^b Hassi R'Mcl 
egj&l 4**JI J U**-» t5jf- ^1 JjLrJ 11 e!^" 1 ^ "^ Touggourt 

,_ii- jJl ol^Utl ^ J ^**" ^J ^ h** V^ oli ^s^ 1 ^W*' 

2^'b iL^, Ol^l *A* f yJ Jj/Jl J>b* oj^ Jl iiL^jly o&^Jl *!^J' 
ja JJ15 £■ i Tamanrasset o~-^lij AM k*-A- uU ^ ^rf*-' «- z* 5 — J 

\a jji Jij . yjJij *ULb r^' o* >^ *** J i 5i - b£ "^ °^ 

Jl c&frM -Mb S^r-" 5 " C 1 *- 1 !? °™ 0* r 8 J 1 *^ 1 Jl ^!> ^J 
i*jj j£~£j Taoudeni jajli j$> I* *L>-jJ* dj^:*-' * ^J»W-' «^-»'>M Jj ■ *-t*jr^ 
iLSLJl JLjLI J»I14-I Jil^ li*i»i' vUlT ^1 iiL-ll *iJULr i C^ylM «]*-!* fU 

Jii i dUi ,^yj . ^JULasll *i^J^ to «1& i-3l«^i iftW jl jiw» -j^ 

SJjl* Jp i^li OIT yU-l jUAl j JA«il J^aJ^l oli c jJil lot Ljj 
j^J * i^S li 5 " ^^l? S-*-^ 1 $* * J ** sJI ^^' i>»l ij^ JtA&lj <^-»Ji 
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Til 



^U^JIj -tJaaJl jjO*j" jSL.1 Jii JLu Ji^-i jl y^-Ml l^uuj t Ul»- l+./nu 

C^" t-ir 11 J^ <J y ^ 1 i5 ^ 1 *i Chuquimala llL-S^U ^ ^UJl -j* iU3l 
i^jX. jwaJj . iyl^wJl U*JiJ ^ Lj^. ol/ull -^ jt -jo^ JJ^J Jlj». La.1 
£^u-l oB}i -^ -jvdT^ W\ {U L^jlJ £>y. jJl Maria Elena Ul IjjL. 
iSj>-\ S.AL j SiLJl ojII ^ *jL. jj^^p Juu Jp iiJU aS^I £* \«^ t tjoLil 
lib ■ t/ZV 1 " **** lM O* ^ i/" p ed ro de Valdivia LijjJli ^j jjju ^ 

Ug^ il^Li** fill Jlf Laj . 3L1S oIpL. (J *;-• 4-ijl o«« a^lJLJLt l* Coolgardie 
£ i J^Jl dyk J^ (ji^' -k* i/**** t^ij "*i'J-" J W^~ *^j^J"l vuUai-l 
^ (J^iJl ^ *ju ,j}^;l 0]j>- ^ *--ai^' J * 3L <J *^ £*•** ilr* *-^ ■*** l "-— ^ 
«_y Mundarig ifrjUij* jup ( J,-* TY« ) \jj> ^S of\ uLj: jiJUji ii)ai« 
J OjJ.1 j.U-j t JW-5I v 1 -^-' ' tr^Wl? *-^b s-*-^ 1 f U*=-l If . J^LJI 

* t 

C-JB" If **jIS ii-AiJl OiUil Jil; g\p*ij)l i~*d\j aLLl 5lO-» i".Jtr JLiJj 
Jbt-jj Jlill J-- Jp J\£-\ ^ . iiJuUill i-.jLi.lj >J>j*i\ jij olil j ii>- 

^ Ji»i-j jl fArf Jii ^ Ji^-jj j^Jl ^/jjNL Ja-jjj "^j i^-ill Oli SJU>-jJl i-SUll till 
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Yio 



J Twyl ijj^ai -^rji t£JA\ J*:^ fUaJl J^ J ' ^1 ■>' 4Pj*J^I «j/& L« jij 
*ht^\ ^1^1 t£ j Mormons Jj-j/I '^ ^J ■ ^^ j^ 1 ^j^" 1 J^LAl 
jfcii OS* £~>- »LJL1 <L£Lc is*l»- JSXi^ ilb» j& i t cUU llJj— ij-L* Jp- 
*lf~ ipLtll t\l\ 'flJLiuJ J^i- J*>- <jJJl Ji\ \y>& N j£T £*silj ij&ll 
j?Jl iijai. J| eLU Jyb- ^aLL. C-l»ol _Ui villi JJ 4»L>Nly . L^J 

a-Lfc 01 jiP . jjJl i££ Jjt» Jp a-bu jjJLiL^JU SLlI aJLft ^y. j JS (^1 ojIpL 

LLT jl If Sajl*. js. oL^j i^jl Sjlil SUI tf l&eJi\ j^ ^1 Jp ^Ul 

^jJu jtf a^} ^ jiSll iJ>Jl J ^JL" ^1 AP,J| jl sLiJl Jl JU^. 4it lilt _ 

Jp j**yi ihULI J>- tr -l o~il oilj . ^1 -^ I,. jLisJ ^1 7uSi\ 
i-pWillj ipUaa&l .j— Sll -^ a^JuJI 0L1 villi J l/Li t S^Jl ^Itl vJLL> 
j m*li ^ t iiU-l jUil Jl iy I jl»Ul j, l^Li^J ja yJl c ^1 
i-^-iJl oliUjifl ^ jdl ^ji*. L.I . jtldl «JLA J iJjLJil oIjL-J^I J^UzJ 
JIT L. jij «Ul JjiJ- L.U l^jj Xu *&J$\ iU^dl oL^L iiU-l jULAl J 
J^ ^UUI jlJsll t5 £ s ~£il (.IkJl jilki fUiJl IJuoj i ^ 4> J>jyS a* 
j^r M OS" L* ^y c JLJI ^y Ll.1 jJ-I OjIn Ol ,^*r t SLLl f Uia-l 

gjjdi u* oj>- j, % jj . o^ii dAJi^ ^y;, tJ ijji ^ jr c#. gjjJi ^ 

liAt jjai cJlj ^ i o\l\ 3ji^ ^f^X "**iji. jcSi JUj J*i^ ^l IJL» L.jj 
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xn 



j* jr j i^Ji ojUIi ^i^-^ «~s <i~>- j* yj*- till otr i->i j 

jjij aj_Li "*J-I d)iUll J"5Us-ii j |^!n>c^< J*Ip UojI j^i c Lij^iJBj ji[ylS' 

j oUl oJL* l..|.j JyJ^I c£*^U J^J • Fort Lallemand JULcJ^f Oj^ij ^jfry 
U ty 5^1 Jit CJlS" JfUll «i* 01 Nl; Jj/Jl i£>U- <~-Jb JSliil ^ 
( Uj^. %a «\.. ) U^ L> JS YrY. i-L~. j^ oil! •!* *iUi»( l? OJjy 
.j*jj4 ^ j *s^ jy^ Af- Jj' -k» JjLr^ ^^ ]r>. i-^ cy Js\ U- £j>ji>- 
Djebl Berga **# J-*- J^ly> J* jWI jttT ,^2** dUi JJ C «A.<I ) . V\o"\ 
ysUt U* J O^ll -V*-jy . ( £lv> jj* V>^ ( *s* 1- ) !r* J*/" V« -A* J* 

iSLi >-UL l^; JjjJI £bi"il v-aj» J^* W ' ^jW^ 1 Wl iV cr 

S*jyi yjaill Uf i ( U j ) Zelten jJaJjj jj*-^ ,^-U-j Edjeleh - Zarzaitine 
c J>iU *i* cJj»- JLolj . jUJjj Jj/Jl £=£• Hassi RMel J>j ^U- *Jk* ^j 
l^a»U 4 5ur-jj>Sll tl^wJI oLil^.1 4 V£l» lipSJl J>- Jl SiUNli 

ji^&J v-Jb l^. jftsi aui 4-^n J j»*^ f ^b ^W ^ ' LiU - 

j* jtfl JL> 5JLJJI 15^.1 cJjUw J JU-I JK' IT i aiiM J^LAI Jl 5>Ji 
jb.Jb>J L r -iJij jc-H ti> c5>^ y^*- ^V *r-J J 1 ^ 3 ^ -^ ■ f u ^ 

OLiiOl (f ^11 u »^i\) jiJ^^i]} t/»U^!j J*JJ-* ^^^ jrt«»-J « >1 - l =' 1 iS^ 
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UV 



j* u>Ji ^4-1 Jl J^ «-^i o^ -ty. •*-. t>j ^ b jr u^ <■ p* W!> oy'%% 

CJE£Jl ^1 JLjJbU Zoucral ol^jj 5JJL JL%-jJ Uyj^' «.ly»**dl J Jy-Jl Jji>- 

iiUNl 4 cbUx-^l Js-l^- Sil^J SJL«Li iiSL. oli«JaJl 0J4- f Xpi- s-^J* -&3 
SJlp 4*la- jwsj ^yjajJl SUjJLi i«Jai» jjP *)L« £•• Jjjaj i^J^Jb- Ja»- JU ^ 

iJLjj. U^l oltUaiJIj OLi^Jl v_JW- Jl t ( fJli \». ) 1^. r«i LjpUjI «JL 
£jjjt Jut- Ll^yJaJj l^ju-jj f iijai* j isr-ij l W'Ji (j^ *-*Jl ^* Js«^-I l-A* ^*U» 
jL!Lj t-J.^5' Ji* S-pLnflJl oU-ljJl ^^oiu iiL^i t dUi jitj Port Etienne Jul 
JU 5, c£jl»wal SjJLliJl SyvaJU flsll ^tfiljdl jp ^ ^jj t Colomb Bechar 
^ Cjak>- ^Ij t JjjJl Jy»»- Ja^j £«J j/H -iy*—/- i^"^ "^^J • Wh^I 
J»\fX Sij^lj Jji«Jlj 6j=^il\ ^j!^ 1 ^J ' *■— J ^ V« j^ -Xjjj li £-3 
Yl ) jW iu-J ,j*P Jp iijsrjil o^i^l «lil ol—S' j* ±Jc~3 jb\ o-Ul 
01 LSjyi jL-ij «14-I jtlil< 5^-1 <*~J J* ^ • u^ 1 C^ «y ( r* 4 * 

^^(i^ jii^Jij t iibLi u^i iiJi J>j> sui^l ujW^' Ja* *A' £•# 

j, JT j iyl^wJl O^l J ^J^- If *A»jll jtU-JJ tfjU-II s^ 1 ^* 
. S^Al 5Jl»Jkl oLNjJb « Las Vegas J^a Ji t j « Reno j^ I 

JUiu. tpiJl ^LuaJI Jl^l y I J Jt*i SiU-l ^IjSll JJi^ 01 JJ Ji|j 

p^ J ^iJ' 1 J^ 1 -' t5 J ^ 1 iT ^ ■** ( ' '• '^J^ ^ ,i;JI CH 1 & 
4^ j^yi jyiJl il'^-.l <j;JUa N J--^ U->-i fill b£i \*-k* aj\^\ Ooil 



(I) S11 I.. Dull lev Slump, 'l.ihanisuliiiii in Aiiil Lands' (in) l.iiiul Use in Semi Arid 
Mi'dili-iimicun ('Minnies ( I'M ). UNI-SCO, Arid /one K1v.can.-I1 XXV I. pp. 167 H, 
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UA 



oL*£Jl cyJjJ L- lii Uiyl iJli* i»M-l SjU-i oU-lAl J 4-i-ail tjj^b Dj$j 

ilL^i i^Ji *ijj . iyliJl 4d Jdl JjL-j fU±«3~«l jf- siljAI Ol^« *IJL>«i-.l 
^1 JLpUJI oLU£lj JLJNI o'^U* ^ ^aJL^JlS' JLJUJl JTUll ,>« 
eJLA Jiy£ v-AA^ .jJISoJI 4WJI J«Ull L!LJ iU oU.1 ^ SftJ" oL*T t_JJaa 
^Uill ^ £ji ilL* O^i 05 dAi-iS' . If: i^J^i \&~S oliUMj o*>Li*JI 

f * * * 

iiL^i . LiyiJK' <--j>=r tj J^-' j* IT •■^jfjM *^' oLkS" jJp 5jjl»*xM dull 
jilso^ ^ i yu^ll 4-^-JI oU*Jrl iUj[ O^Uai^l ^Jl if>j^\ j-jJ iii-t« 
Jj bliJl jy- Jl^- Jp l^ l^Lf-L^-l Jp Jjvai-I j -I***? C-JB' ^i «UI 
^j^ai-i oU^jM »iJLlj >!.>>. ■/>! JLii liA i>wJJ ■ Ouens Valley jiyl t/>,slj 

Jb- ilL^i ill) j ^jj t ijPUJl Je\j>i\ j *Api\ a\ll Ux. Jp l^jJLL. yt^.Vl 
. 5*JL£ ylil ijl^l c-^bL. jl^l £~»dl IJU J^ i-A^ 1 N 

olfl .J «U-I o, yU-iJl iiiiAl j ^JL- ^1 ,^>.fjl *^4)\ iJlSLJl jfl^l 
IrJl OUa«-.b oLb ,_yJl I Monterrey J lSPj' *^l-^ oi£l JJj .^j-L-ij *> 3jjJ-l 
^I^Mlj oULi 4 iiJ£"i ! i«sJaJl ^jl^JU yb. t I^U>. byL-l ^e<n |.Ip aJL.1 5^.1 5^ 
j* J^i iiXJ^Ll -U^i-L ^A < \. flP J l^j ^ ^/^ ku^rSi\ ijii\ o|;Uij 
Jp Tampico j£~*\j pLjj^ '*-^»l*J' jSL— 51. ojuj iS-S^Vl 5Jb*iH oIj^JI 
p_Pjj t«OA 0%/»ljl.l Jo^Ja*- J^ai t^r^ ^-^ C-»«--^Vi ttiL^^il ^JU 
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TM 



i_JUoJlj -Xt, jJA r^\ jfj* iSpy "**i' XA o>«-*!»j) Jj . sj^jlJI S-j^JI olaJji.1 
c ^L-Si ^ yijii L$-JJ> us-JtJ 1 J 1 *!' .y^j J-««i >^j ' dL-^il j 

jl^»7.nl J-.-* (j iJp l*£*j? aJ^Jmi cJiij ^—^- o\S\ "j-* 5Brt^ oL*S" tiJULf^iJ 

^ SjuiT 1L«^) ol^> Sjj^0 j uv*«iyll Jl£~JI ,>• ji^* aAp <— jJIsL l*»ta ji* 1 ' 
AJLj Jii . iSfiy **tA* Jl < Coahuila ^5' I ji Nueva Leon t)jJlijJ I ^Nj 
Jit ^ c I^ISL. aIa- ^ / YY ■_/ /Si ^Jlijj X$y. XpIjjJI £U*i J ujUJl v-J 

Asrjji L*j . Ia^pj iSfiy *H-*+ S\ ^Hp' J^"!A' O" ^ u " **""*' L -^" *** ji '" 
c SibU jtlili t^ll iuM j 1^*51. -j£c ^1 S-pWill ot^iCidl Oj^-Uil 

a~-Ij jjiaj illi* i^B" i V£\ jij£d\ J*^« ip-J A* 9fcS* 5iL*P 43pLu,<»| v_Jiai 
r-l^u-N *- — Jb ( idliJl i^JLJl ikiJlj UU-t Ji^J ^1 ) cUJ^-I oIpU«» J 
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\o 



villi t J">UiJ L. ijj soTjU *~i, Aj^yti ^Jl 41, t inA\ J 5LU Jl ^yu-j 

j_yj~\ 4pL*» *Ae- pZ <jJJI p^lj ^TliJlj v__JtjU jU>ijj ^pbiLlj -^Jj| 
•Lll «j* jJp J^ai-1'jl i— -»UVl 4^i\j> l+»Lt j^ SJlT oL*T «-> j£c 

L - 2a * JI Jb ^J°3 <£$** J** M 3 - 1 - 51 ^ y y^ 1 1>« Ufa i;Lj .ilu* 

Jp JLiJlj ^I^Sll cU-I j&S Laj . ( » J^y* (cJil j 5JL. -«UI w»UJI 
SXi ^ ^JL »i-»- i*i«-iJl oI^UjJIj ijjU«Jlj SjjIjVI frLs-Nl J^Ijaj <-*y- 
jtb* J LJ^-I l^ -jj-w. Ji Jb~yi q^LI jA.\ -y ^j it ^jSfl Jp i_Jl£dl 
JUJI ^ SJUJp. aUp! J^u-Jl} rl^ill «A* j J±*tj . J15LJI vM- 1 
JLllj (_3Li4-lj Ja»*iJl Ol^ j t^A jUpI -J&Uaj t j^Uil ,jytJb«il uS-P^I 
j 0)Jjdl fJlP ^ f-jij Ojp j<Jii j in«»l>-j (Jj^\ oU-ljll ■y jsST v*"*' 
iJxLJI OjJlI Jl ^ ijLiJl yA^ tL-3- l^lSLJ cf^lj ^-J-l *--*S>dl 
If LJ J ySLjJ.1 Jl|l^j . ii-Uidl i*!;^ 1 J^**^ 1 *-y^ ui^b **— J' ^^ 
JUpS/I Jl iJLill iyJI sU-l -^ Jpdl «*~i <1T ^-UH (lull J JU-I j* 

£_ j!>" i>* c_i-SCdU iJbli Jil tiTjjJl 01 jJLj L» Jp O-J Jii dJJi ^jj . i^u-il 
( Jp 4jI* rnJaii |^3 • *y-^Jj *a*^l •^'l^'"' uL5l £jj&*S~* A^t-Jy <J ^ii-^l 
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l/**J i>* V!r^ ^Ir"*-*^ Onargla %t-jl jl j olil Jp J^aJ-l .ApL- -lilj 
Jp i ^1 ^ # ( {Oi i... ) \j> m J*p Jp £» J\ Sii^l jiUll 

o^^flj ilCill ei* O^aJl -L»lj . i-JjJ-lj ^^-1 *p!>jI W"!;' ty/'^ 

v-i ok; . j^ii |^i > UHi o- ^ cjk" ^ o-j^b ■%■" 

0^11 -j>. oLu-*iUl Silo* j>? j^ ;/& dji\ ^ J JJfl jl^a-Nl iU 
1i — o, Ji uijiJl C^j&l J^a ^iyl UUwy 5-1p u« 4if Ml . jijiJl 

ijjjp 5^ ^ju.1 ydl s^» cJtfb >JI g* If c f*Wl U* J aaU*. fU-1 

cAj^I JL- J Sj/Jl oi* (I -Ui-i jj» *it JslH -j-*- ^ OK" OiJj c fUU 

«>j t ^ ^1 i^U-j J-LlJI ^1 ilU4» dJJi cJ^ Jb • ;i s- :i,i, t^b 
ik^ «ai -y 4at-U Jp Jv»£ l^JJI ii^l v*i JJLiJ ftbs- «>L^)1 j>; 
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ToT 



jUJl Jp 4»U* J JUay j^JJl Js-I^ iujVl eji y*J\ oL. jjki* * j^ 
Sj/Jl «JUk jp pj^js Ol ^ ^1 0"*SLiJU »J^1 Oy£)l J ilUj . ljr M\ 
fV J^J ^-ij^ 1 J ,>>-J ■ ^p-Jl .j-^ A*^rl Jlj>-I ^J 1L- i SjiUaaMl 
oJba^ A-p\c=f-l Old jjj^lai (Jal*=J >A* ^1 JS'UU .j^V ^y •& 4 liiJi j* 

ol&ul ^ o^p j* - ^ l ^ ., ?7« u i/^J^y ' £■**' a* 1 *?' iy-^ lfr*a«j r0jl«j 

J Jj/JJ S^ull i-jUl Ails' J .^wis; 01 JS*Lill «JUk ^oxJ jSlcj . jLp^^I 

jjl^iJ^of j£rliU) J JjS Jl oUT ^U^L (fJiiJl ^Ull ^ iiUM ^ijlll 

W O* '-^ J*' J- sL ^" O* J*" 1 * 51 S-i^ 1 J JjL* 51 jy ^1 J* ( ^-i^ 1 <3 ^ 
AiUaJl Ji, iilja) i£>-\ jiUa^ fl-U^I j^JJJj 01 jSoCj . jL-iJl ^ i5k*T 

jytJlj t^l ^^.wJb Jj/JJ 4*dLl jliaSSlI Jp a*->-j ^jy Jl 3^1 

i^bJl v^Vlj JtpUdNl ^,1^1 4«^ jl^JI OUjJl 0j£* aij . Jb-jsll 

Ji* c i.JLLtJl ^ijill J'>U^I jj^, j Jj^JI olJb'U J&J J _>* viJJi jp 

Ol— »«J Ufs^y J' ' OU-ljJl jl jl^Nl ^»\j\ J ipljjl! AjjJli-l oU*ll jby 

j^U-l cJ^I J SiU-l ,^$1 jtL. Jaw J tf/iU^I JULlJl £jSj, 
t^lj c Apljjll Ojjjaj* Jii . aJL-SJI l^.t Oljlpw J lJUsr vjJUS £-*~y 

Jl Ut- ii3i JT . f L^i-.N\ jil^j ULJI ,-.!,.*,■, |f i OUJIj 1 ipU^iJlj 

*>-ldl ^/•/iJl J-***' cJU*Nl oJL* jjJ- j i^aiu-. a SjiUai. S)j-*suj 1 »^r- 

J (OiJl ^jU. Juiij . oLil^l ja 4*U-I ^1^1 o-U; ol -^ L. J-^Ui-N 
Jft-jj c iiiJj-\ SUall jiU> J J^l^dl J^>JI J iibLl ^IjNl JJL~* 
^Wl j^l J iili j6i ot ^j^y . olil S^jJL. -_^ ^aL>d\ L^JL-I, c e^l 
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